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50 Years Ago in 



(Condensed From Issues ol January, 1892) 


NAVY—“Our navy, as regards material, ships, armor, and 
ordnance, today is in the first rank among nations. All 
that is now needed is more ships and proper crews. The 
ships are being rapidly built. Congress might supplement 
the work so well in progress by providing for the im¬ 
provement of the status of recruits, thereby securing in¬ 
telligent and superior men for the naval service ” 


TUNNELING—“A method of constructing tunnels under 
rivers whose beds are of mud, clay, silt, or sand is shown 
in the illustration. A sectional iron tube is sunk in a cut 
dredged for it, leveled, topped with clay or concrete in 



bags, the cut filled in and working shafts built around the 
ends. The tunnel tube is then pumped out and bricked 
up by sections, a roadbed made and junction effected with 
approaches.” 


FLEXIBLE GLASS—“Herr Eckstein, an Austrian engi¬ 
neer, claims to have discovered a strong and flexible sub¬ 
stance, as transparent as the ordinary brittle glass . . The 
material obtained is said to resist the action of salts, 
alkalies, and acids, and besides being transparent is odor¬ 
less. It is flexible, and almost unbreakable. . . Any color 
or shade may be imparted to the new glass.” 


POWER—“After the completion of the great tunnel works 
now in progress at Niagara Falls, there will be nothing 
to hinder the rapid rise and growth of that interesting 
town into a great and wonderful city. Its dwellings and 
factories will be supplied with light, heat, and motive 
power at an extremely low cost, and useful industries oi 
every kind ought there to flourish with unwonted vigor ” 

CABLE—“The Bahama Islands are soon to be connected 
with the general telegraphic system of Great Britain and 
the world. A submarine cable about 200 miles long will 
be laid from a point about five miles from Nassau, New 
Providence, to a point about the same distance from 
Jupiter Inlet, on the southeast coast of Florida.” 


INSANE GENIUSES?—“Men of genius have not, as a 
rule, been mad, except with an insanity of a scientific and 
scholastic kind, such as the world really needs more of. 
The eccentricities, monomanias, and emotional exaltations 
of genius have been incidental, and were not the basis 


of their character and temperament. . . Insanity is a con¬ 
dition in which the power of adjusting one’s self and 
one’s conduct to the environment is lost. Surely there is 
no loss of this kind shown in the work or conduct of men 
of genius.” 

‘TELETYPESETTING”—“The management of the Lon¬ 
don Times has utilized the telephone in a unique way 
Telephone wires have been laid in the underground rail¬ 
way tunnel between the composing room in Printing 
House Square and the Parliamentary reporters’ gallery in 
the House of Commons. A copy reader placed at the tele¬ 
phone reads the stenographic ‘turns’ from the note book 
as fast as it is possible for the compositors to take them 
on their typesetting machines in the Times building, a 
mile and a half away.” 

SAILING—“The demand loi sailing vessels has, of late, 
shown a marked increase both here and abroad; in Great 
Britain, according to Lloyd’s Registry, there being now 
141 such craft with a total tonnage of 185,807 under con¬ 
struction against 76 with a tonnage of 80,000 this time 
last year. Here about the same tendency is manifest. The 
rate of steamer construction in Great Britain has seen a 
marked falling off during the year, and though in these 
waters the rate has largely increased, it may easily be 
traced to favorable legislation rather than to a further 
abandonment of the sailing type.” 

RAIN MAKING—“Nearly all the accounts of the recent 
rain making experiments m Texas appear to have 
emanated from, or to have been inspired by, persons who 
took part in the performances. These reports were, in 
most instances, grossly exaggerated, and, m some cases, 
wholly destitute of truth. . . It is understood that an 
attempt will be made to induce the present Congress to 
appropriate more money to carry out another series of 
these foolish fireworks.” 

CLOGS—“There is a considerable demand for wooden 
shoes in this country, especially in the Western States and 
Territories. They are worn by those who have become 
accustomed to the use of that kind of foot covering in the 
land of their birth and have not yet adopted the shoes 
generally worn here, and they are also used by persons 
who are employed in damp, sloppy places.” 

SPEED—“On a recent run by a Baldwin compound on 
the Baltimore & Ohio, hauling a ‘Royal Blue’ train from 
Philadelphia to Canton, on December 22, 1891, the time, 
including one stop at Wilmington and a slow-down at 
the Susquehanna bridge, requiring three minutes in cross¬ 
ing, was 101 minutes for 91.6 miles.” 

FORCE —“Man can neither create forces nor endow any¬ 
thing with properties. All that he can do is to convert 
and combine them into utilities. The man that does this 
with knowledge is spared the dismal failures of ignorance, 
but he that tries to use powers without understanding 
them is inevitably punished for his rash presumption. It 
is this presumption that causes the mortality and disease 
that follow in the wake of civilization. Natural law, like 
the civil, never admits ignorance as an excuse.” 
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THE MARINES HAVE LANDED...’ 

A New Way to Have the Situation Well in Hand 


oming on the range!” 

In fifteen seconds or so you’ll 
make your first parachute jump! 
You, Private, First Class, Smith, of 
the United States Marine Corps, 
are going to throw your perfectly 
good body out of a speeding plane 
at a 1000-foot altitude—and hope 
to God your parachute opens* 

Ever since the training ship took 
off five minutes ago—an eonic live 
minutes—you’ve been in a fog of 
apprehension. You’re as tense as 
a fiddle string; your hands are 
clammy; there’s a trickle of cold 
.sweat down your spine — but 
you've laughed and joked with the 
11 other neophyte jumpers who are 
with you in the plane, the lads 
with whom you’ve trained four 
weeks for this moment. Boastfully, 
you’ve held out your hand to dis¬ 
play steady nerves—and you won¬ 
der if they, too, saw it shimmy. 

But the jumpmaster’s warning 
command has snapped you out of 
it. Emphatically dinned and oft- 
repeated instructions come back to 
mind in clear, logical order They 
disperse that mental haze. You’re 
all hastily untangling legs from 
sitting positions; you’re scrambling 
to your feet and to your places on 
the static cable. Static lines are 
snapped to the cable; left fists grip 
the clasps ’til knuckles whiten. 

“Stand by!” 

Here it comes! Another second 
or two and you’ll— 

“GO!” shouts the jumpmaster 
above the roar of the plane’s 
motors, and he slaps the first man 
on the back and out of the jump¬ 
ing port in the tail of the ship. 
Swiftly the next man steps up— 
he’s gone!—the next, and the next 
—-you are number seven, lucky 
seven, you hope—another and an¬ 
other—and you’re at the jumping 
port—with Lilliputian pine trees 


A. D. RATHBONE. IV 


and roads like strings 1000 feet 
below! 

In that infinitesimal instant m 
which you’re poised on the brink of 
space, your mind works — works 
faster and with greater clarity 
than you had thought possible. In 
lightning succession you recall that 

NATIONAL 

DEFENSE 

• Material for this article was ob¬ 
tained through the co-operation of 
the United States Marine Corps. Per¬ 
mission to visit the Marines in train¬ 
ing at Lakehurst Naval Air Station 
was granted by the IT. S. Navy. # 

you must let go of your static line; 
that if the static line doesn’t open 
your troop ’chute, you must grasp 
the rip-cord ring of your Reserve 
Training ’chute, cradled like a 
baby at your chest, with your right 
hand and pull — pull like hell! — 
and it’s comforting to recall that 
as yet no initiate into the Leather¬ 
neck parachute troops has had oc¬ 
casion to use this safety ’chute— 
and then — there’s nothing solid 
under foot. You’re falling through 
space! 

Many months ago, when official 
announcements calling for volun¬ 
teers for parachute training were 
tacked on bulletin boards at Mar¬ 
ine Corps bases everywhere, hun¬ 
dreds of pairs of eyes eagerly 
scanned the strict qualifications 
necessary to enter this adventurous 
service The applicant had to be 
a member of the Regular Marine 
Corps, or Marine Corps Reserve, 
with a minimum of six months 


service behind him and at least a 
year to go, or else to express a 
willingness to extend the future 
service. He had to be between the 
ages of 21 and 32, unmarried, ath¬ 
letically inclined, well propor¬ 
tioned. He must weigh between 
140 and 180 pounds and be not less 
than 68 nor more than 72 inches 
tall. 

Reading on, you would have 
learned that volunteers who quali¬ 
fied would receive an extra $50 
per month, and you might well 
have murmured to yourself, 
Hnim!” No doubt you would have 
wondered what the sensation 
would be, if you flung yourself into 
space with nothing but a neatly 
packed silken canopy strapped to 
your back. 

Then, if you had read the order 
further, you would have found 
these words: “The nature of the 
duty involved requires initiative, 
determination, agility, and strength, 
and a military and educational 
background that will qualify men 
for technical duties of a hazardous 
nature ” 

I t s just possible that that “haz¬ 
ardous nature” business would 
have tipped the scales of your 
youthful Leatherneck mind in 
favor of volunteering, for the en¬ 
tire 166-year history of the United 
States Marine Corps is profusely 
interwoven with brilliant deed- 
threads that spell “hazardous na¬ 
ture”—and, after all, one doesn’t 
join the Marines to learn how to 
knit! Had you suited action to 
thought, your formal application 
would have been addressed to the 
Major General Commandant via 
the customary official channels 
Accompanying it would have been 
a statement covering your service, 
educational record, athletic expe- 
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Fledgling Marine Paratroops about to make their first Jump 


nence. There was also a rigid 
physical examination in which the 
medico directed special emphasis 
toward freedom from organic heart 
disease, medical history of ankle, 
knee, or hip injury, if any, and 
systolic and diastolic blood pres¬ 
sure. In addition, there was a 
modified flight physical check-up 
on visual acuity, binocular vision, 
depth perception, and flight-ear 
examination as well as a test of 
equilibrium faculties 

|F, by chance, you had grown a 
• bit cocky over the physical per¬ 
fection you had demonstrated for 
the benefit of the doctors, you 
would have had that nonsense 
knocked out of your system in an 
exceedingly “blitz” manner soon 
after reporting to Lakehurst Naval 
Air Station, along with other “per¬ 
fect” lads from every state in the 
Union. Your six-week course of 
training, you would have found, 
had been arranged in three ex¬ 
tremely strenuous periods of two 
weeks each. The first phase cov¬ 
ered conditioning exercises—and 
were they “conditioning exercises!” 
They left you, at first, feeling as 
though you were a worn-out old 
rooster of 35 years, or so, who just 
couldn't take it any more. There 
was also an intensive course in 
parachute nomenclature and pack¬ 
ing instructions; a study of landing 
methods, including harness train¬ 
ing, platform jumping, and prac¬ 
tice exits from dummy planes. You 
learned to roll and tumble around 
on the ground, like a circus acro¬ 
bat, with muscles relaxed instead 
of tightly drawn. 

The second two weeks covered 
more—bigger and better, you 
might say—conditioning exercises, 
with more rolls, more tumbles, 
more back somersaults. There was 
tower training, which meant utiliz¬ 


ing an apparatus comparable to 
the New York World’s Fair para¬ 
chute jump, a drop of 125 feet in 
a ’chute guided by control cables. 
Then came more jumps from a 
similar apparatus, known as the 
“fly-away” tower, because the 
parachute you leaped with was 
pre-opened before the jump and 
was held that way by steel ribs, 
like an umbrella, but there were 
no guiding cables to direct you or 
control your landing. It was here, 
they told you, that a man really 
proves his readiness for the final 
phase of jumping from the ’plane. 
Along with these came parachute 
packing instructions and study of 
wind-drags, which included meth¬ 
ods of controlling the ’chute 
through manipulation of the 
shroud lines. 

The final, and most exciting 
two-week training period 
included a sort of post¬ 
graduate course in those 
ever-present conditioning 
exercises. By now they’d 
built you up from 20 to 
45 minutes of exceed¬ 
ingly strenuous calis¬ 
thenics early every morn¬ 
ing except Sundays, with 
emphasis on leg and ab¬ 
dominal muscle develop¬ 
ment, capped by a brisk 
run, which was a half 
mile long to begin with 
and had gradually been 
extended to one and one- 
half miles. There was 
further training in para¬ 
chute care and packing 
and, at long last, squad 
jumping from a plane in 
flight — which had re¬ 
sulted in your stepping 
off the edge of the plane’s 
jumping port in the gen¬ 
eral direction of those 
Lilliputian pine trees and 


string-like roads, 1000 feet below 
The type of jump you’ve just 
begun is known as a “static line 
fall.” Because of the mechanics of 
the static line, and in contrast to a 
“free fall” and a “delayed jump,” 
this form of leap may be made 
from a plane as low as 250 feet in 
actual war-time operations. This 
short jump places men and equip¬ 
ment more closely together when 
they reach the ground, spots them 
nearer their objective than would 
a longer drop, and, falling at from 
16 to 23 feet per second, offers the 
enemy far less time to attempt to 
make targets out of the landing 
force from the sky. As indicated 
by the terminology, the latter two 
types of jumps do not involve use 
of the static line, that stout, 13- 
foot strip of two-inch canvas 
webbing which is such an all-im¬ 
portant factor in your present 
predicament 

Y our fastidiously packed ’chute 
reposes in that canvas container 
strapped to your back. The static 
line is folded against itself several 
times and is held in place on the 
outside of the pack by two loops 
of elastic webbing. It terminates 
in a large, metal snap which, at 
that command, “Coming on the 
range!” you hooked onto the static 
cable that is strung lengthwise of 
the plane. The other terminus of 
the static line acts as the rip cord, 
tearing open the fastenings on the 
pack so the pilot ’chute can per- 
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form its function of hastening the 
opening of your 28-foot troop 
’chute. In other words, the static 
line is a mechanical rip cord which 
obviates the necessity of remem¬ 
bering to pull the rip-cord ring. 
If, for some reason, the static line 
doesn’t perform, you grab the rip¬ 
cord ring of your reserve ’chute 
and—but why go into that? The 
static line has worked, the pack is 
ripped open, the pilot ’chute’s re¬ 
leased, and in a second or so you’re 
going to receive the most severe 
yank or jerk your system probably 
has ever known 

P ossibly veteran jumpeis can 
describe sensations and thoughts 
during the brief seconds that 
elapse between the leap from the 
plane and the teeth-loosemng wal¬ 
lop that ensues when the ’chute 
opens and applies sudden brakes to 
a headlong earthward plunge, but 
to a neophyte that brief passage of 
time remains pretty much a blank. 
Although the parachute harness is 
designed to distribute the shock of 
opening to portions of the body 
best suited to absorb it, the come¬ 
uppance you receive when the 28- 
foot-diametered canopy abruptly 
goes to work is comparable to an 
almost instantaneous reduction of 
traveling speed from about 45 miles 
an hour to between 15 and 20 
miles per hour In an automobile, 
such a drastic change of pace might 
be preliminary to a swan dive 
through the windshield; in a para¬ 
chute harness, you have a fleeting 


sensation that your skeleton is 
about to slide feet-first out of your 
body. 

Despite the hours and hours of 
rigorous preparatory training for 
this bump in midair—training in 
which you were hooked into a 
practice harness, raised by block 
and tackle to the hangar roof raft¬ 
ers, and allowed to drop ’til the 
ropes caught you up short—you’re 
surprised and slightly dazed at the 
short free fall and its sudden ces¬ 
sation. But in an eye’s twinkling 
you’re back to normal—as normal 
as can be expected when, for the 
first time in your life, you find 
yourself suspended some 900 feet 
above earth by 28 silken cords that 
funnel out from your body to the 
fluted edge of a gleaming white 
canopy which hides the sky and 
your fellow jumpers above you, 
but which is permitting you to 
float easily and gracefully down¬ 
ward. Actually, you have the sen¬ 
sation of being poised motionless, 
with a gentle breeze blowing up 
your nostrils and whistling past 
your ears, while the ground comes 
up to meet you. It’s an exhilerat- 
mg feeling to realize you’ve made 
your first parachute jump—that 
you’ve actually done it and that 
everything’s under control. You 
feel like shouting or singing—and 
maybe you do both 

Now you begin to recall other 
instructions and more of your in¬ 
tensive training. You mustn’t look 
up Always look down’ Keep your 
eyes on the ever-approaching 
ground. There may be 
rocks, trees, other pro¬ 
tuberances that would 
contribute to an uncom¬ 
fortable landing, but 
which may be avoided 
if you study the ter¬ 
rain below and manipu¬ 
late your shroud lines 
properly Those support¬ 
ing ropes of braided silk, 
each with a tensile 
strength of 450 pounds, 
constitute the steering 
mechanism of your 
strange craft. If you want 
to drift further to the 
right, you reach up with 
both hands, grasp the 
shroud lines on your 
right side, and pull. This 
draws the gores of the 
’chute downward, spills 
air out of the opposite 
side, and causes the 
’chute to slide off to the 
right. The same proce¬ 
dure applied to the left, 



Go! (Note static lines at Jumping port) 



Static lines are hooked to cable 


the front, the rear will motivate 
you in the desired direction, but 
don’t slip too much air out—you 
might come down faster than good 
health dictates. All this, you know, 
you learned while practicing in a 
captive, stationary ’chute, sus¬ 
pended from the hangar rafters by 
wires, much like a gigantic um¬ 
brella. 

T he ground s coming closer! Only 
a few seconds and you’ll put 
practiced landing technique into 
operation. You recall the hundreds 
upon hundreds of training jumps 
you made from, first, the three- 
foot platform and, later, the eight- 
footer. The latter didn’t prove 
much of a shock and you were 
told that, barring heavy winds or 
brutal ground conditions, your 
actual landing would be similar to 
such a jump. After all, you rumi¬ 
nate, an eight-foot jump, even onto 
hard groiind, is kind of a sissy 
thing, so long as it’s done correctly. 
You must land on the balls of your 
feet—never on your toes or flat on 
your heels. Let the legs spring 
naturally to take up the shock, 
and then pivot in the general 
direction of the wind. This puts 
you in a squatting-rotating posi¬ 
tion from which it is easy to fol¬ 
low through with that professional 
tumbler’s back roll you practiced 
for so long. You simply ease down 
onto your buttocks, and with a 
continuous rolling motion in the 
general direction of the parachute, 
now falling onto the ground, you 
do the back somersault, and unless 
there’s a strong wind, the ’chute 
will shortly collapse like a blown - 
up paper bag that has been 
smacked with the palm of the hand. 

You’re almost down! A couple of 
fellow Marines are running toward 
you to be ready with a helping 
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You’re down—safely! 


hand—just in case. You remember 
to reach up and grasp the shrouds 
on either side of you with both 
hands, for you’re going to “break 
your fall” as much as possible by 
“chinning yourself” on the shrouds 
just before your specially clad feet 
hit old Mother Earth. Your toes 
wiggle anticipatorily in the soft 
leather of the rubber-soled, 10- 
mch high-tops. You recall having 
heard stories about broken ankles 
m the parachute training corps, 
and how the special shoes were re¬ 
ported to have steel braces for pro¬ 
tection, but when your boots were 
issued to you, they were pliable, 
soft, and without the slightest 
trace of steel, and you learned that 
experiments had proved that the 
introduction of metal braces pro¬ 
duced more injuries than occurred 
with normal shoes, equipped with 
rubber soles and the 10-inch up¬ 
pers. 

Ker-thump! You’re down! You 
go into your roll—and, glory be!— 
it’s a perfect landing! Your feet 
sting slightly and you whacked 
your head a bit as you rolled, but 
in the thrill of accomplishment you 
don’t mind, and you scramble to 
your feet to greet the men who 
have been running to help you 

So, your first jump is over, and 
with more prosaic things to do 
there may come a mental let-down, 
for, whether you’ve realized it or 
not, you have been as carefully 
prepared psychologically for your 
initial leap as you were physically. 
There’ll be other jumps, plenty of 
them, but meanwhile, your first job 
is to care for your ’chute. With 
the assistance of a qualified rigger, 
you collect the shroud lines—a 
process known as “chaining”—roll 
up the whole business and get it up 
to the loft above barracks. There 
it is suspended by its peak while 
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you and a dozen helpers grasp the 
fluted edges and “whip silk”— 
shake and snap the silken expanse 
to free it of dirt and extraneous 
matter. If it’s wet, it must stay 
hung up until dry, for a wet ’chute 
opens slowly. Next, you and your 
packer will secure the peak to one 
end of a long table; you’ll draw the 
shroud lines to the other end, 
check all 28 of them for twists and 
turn-overs. Again you’ll “whip 
silk” to straighten gores and 
panels, and fluff it up to remove 
air pockets. No gentleman’s valet, 
not even the incomparable Jeeves, 
could fold his master’s clothes with 
greater care than you lavish on the 
rest of the packing process, but 
eventually the ’chute is back in its 
container, the static line is once 
more folded and secured, and 
you’re ready to jump again 

L ater, after more practice, there’ll 
be squad-jumping in combat 
maneuvers, with preliminary study 
of terrain, objectives, imaginary 
location of enemy forces, airports, 
water systems, communication 
lines, and so on, to be demolished 
or taken over by a daring, fast- 
moving parachute force Armed 


only with an automatic revolvei, 
the squad will float earthward, fol¬ 
lowed by cargo ’chutes which will 
transport emergency rations, first- 
aid supplies, folding bicycles, radio 
equipment, ammunition, grenades, 
rifles, machine guns, and mortars 
Each squad will practice landing 
as nearly as possible as a unit— 
the Marines have jumped 11 men 
from one plane in six seconds— 
and the instant each man is on his 
feet, he’ll have his carefully re¬ 
hearsed part to play in assembling 
attacking equipment. In an in¬ 
credibly short time the squad is 
fully armed and is in action. 

Yes, the United States Marine 
Corps is rapidly acquiring a new 
method of effectiveness. Shades of 
old Leathernecks “from the halls 
of Montezuma to the shores of 
Tripoli” may well be restless m 
their hallowed graves at sight of 
these super-youngsters carrying 
out the traditional Marine custom 
of being “first to fight for right and 
freedom” by dropping from the 
sky, but it merely will be the 20th 
Century equivalent of “The Ma¬ 
rines have landed and have the 
situation well in hand”—this time, 
bv parachute 


Meet the Jeep 

The United States Army's Answer to 
Schicklegruber's Panzer Divisions 


JO CHAMBERLIN 

I T was the second day of the bat¬ 
tle of Louisiana. The invaders’ 
tanks roared to the attack near the 
Sabine River. But the defending 
forces didn’t yield; they didn’t 
even dig in and wait. Their light¬ 
ning-fast jeeps, towing anti-tank 
guns, raced into strategic positions, 
harassed the enemy’s advancing 
tanks, out-maneuvered them, 
flanked them, cut them off, and 
cut them down. 

The tanks retreated; that par¬ 
ticular blitzkrieg was ended. Over 
and over again the Louisiana ma¬ 
neuvers demonstrated the amazing 
abilities of Uncle Sam’s newest 
invention, the rugged jeep or ban¬ 
tam car. General George Marshall, 
Army Chief of Staff, says that it 
is our main contribution to modem 


wax. A buck private told me. “The 
blitzbuggy cairies more fighting 
punch per pound than any other 
army vehicle.” A post-maneuver 
War Department statement of 
mass-production plans calls the 
jeep “sensational.” 

Our army’s youngest, smallest 
toughest baby has many pet 
names: jeep, peep, blitzbuggy, jit¬ 
terbug, beetlebug, iron pony, leap¬ 
ing Lena, panzer-killer. The names 
are all affectionate, for the jeep 
has made good. When it was only 
a year old, it stole the show in the 
vast Louisiana tank and anti-tank 
warfare. 

I was standing in the hot Missis¬ 
sippi sun while Lieutenant Patrick 
Summerour, of Camp Shelby, ex¬ 
plained the jeep. There were rows 
of them before us: American Ban¬ 
tam, Ford, and Willys auto makers 
are turning them out by the thou- 
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sands. Army goal: 75,000 jeeps 

In front of me was a car 11 feet 
long, 56 inches wide, 40 inches 
high—half the height of your fam¬ 
ily auto and three feet shorter. 
Weighing only 2200 pounds, the 
jeep is rugged with power, yet is 
small enough to be flown in army 
transport planes. It has no doors, 
but there are safety straps to keep 
you from being catapulted out as 
it tears up and down steep slopes 
or around hair-raising turns. Nor¬ 
mally it carries two passengers in 
front, one behind. In an emer¬ 
gency it can carry six, the extra 
men riding on flat front fenders: 
There are six speeds forward and 
two reverse. In deep mud, sand, 
or snow, power can be transmitted 
to all four wheels. 

Lieutenant Summerour lifted up 
the hood. 

“See that engine? Four cylinders 
Sixty horsepower. Plenty o’ zip, 
and easy to fix because of standard 
parts.” 

He pointed to a rear towing hook 

“You pull an anti-tank gun here 
Civilians often ask why we do 
not fight tanks with tanks. The 
answer is twofold. In the first 
place, a jeep costs $900, a tank 
$35,000. Second, these tank-de¬ 
stroyers, towing anti-tank guns, 
can swarm round old Shicklegru- 
ber’s tanks and give ’em hell. It’s 
like David and Goliath—only there 
are ten Davids for every Goliath ” 

o one man developed the jeep 
In the fall of 1940, when the 
Army was about to buy a large 
number of motorcycles, the Ameri¬ 
can Bantam Car Company offered 
the basic idea. Unenthusiastic, the 
Army nevertheless allotted funds 
for experimentation and later pur¬ 
chased 1500 cars. General Marshall 
himself promoted the venture. The 
first car was delivered m 49 days 
and proved itself under stiff 
Quartermaster Corps tests at Camp 
Holabird, in Maryland. The Corps 
added ideas. The manufacturers 
now turn them out wholesale from 
standardized blueprints. 

Designed merely to replace the 
motorcycle, gruelling tests showed 
that the jeep could fight as well as 
run. And it could go places a 
motorcycle couldn’t. Besides, a 
motorcycle dispatch rider is vul¬ 
nerable; a single sniper can cut him 
down, letting vital orders fall into 
enemy hands. A jeep, carrying 
armed men and machine guns, is 
a far tougher proposition. And, 
vital for combat strategy, the jeep 


is a clawing, climbing hellion in 
reaching good places to shoot from 

Lieutenant General Walter 
Krueger, commanding the Third 
Army in the Louisiana maneuvers, 
used the jeep for reconnaissance 
and command work. It can also 
serve as a radio patrol car. At Fort 
Benmng, Georgia, it has laid smoke 
screens to hide the movement of 
heavy artillery. During battle it 
can take ammunition, first aid, oi 
food to outposts, can evacuate 
wounded or get a gun crew out of 
a doomed position. It can cross 
bridges too weak for other cars, 
can reconnoiter rougher terrain 
With a mounted 50-caliber ma¬ 
chine gun, it can help protect troop 
columns from airplane strafing 

The War Department has just 
formed, at Fort Benning, the first 
air-borne infantry battalion. Planes 
will transport troops equipped 
with jeeps, motorcycles, and fold¬ 
ing bicycles. The battalion will 
follow close on the heels of para¬ 
chute troops in air landing opera¬ 
tions 

In Mississippi, I learned first¬ 
hand what it was like to ride in a 
jeep across pine-studded acres at 
50 miles an hour. I learned, also, 
that much of its effectiveness de¬ 
pends on the driver’s boldness and 
ability. It was like driving a Model 
T Ford across a ploughed field. I 
was riding a steel bronco, held 
loosely in my seat by a safety belt. 
Lieutenant Summerour rocked 
easily beside me as though canter¬ 
ing his horse in Central Park, ap¬ 
parently enjoying the ride. 

He slowed down our jeep and 


sti addled a half-buried log, front 
wheels tilted to the sky. I visual¬ 
ized a shattered crankcase but was 
shown guard bars underneath for 
just such protection. Grabbing 
special handles on the body, we 
lifted the car and shoved it easily 
off the log 

A rmy stiategists especially ad¬ 
mire the jeep’s “low silhouette ” 
Only three and a third feet high, 
the jackrabbit-like jeep is hard to 
spot in brush country, still harder 
to line a gun on. 

“Let’s take a tactical problem,’’ 
suggested Summerour as we were 
driving along. “S’pose we are 
out in front, scouting the enemy, 
and he fires on us from a hid¬ 
den position—-we dive for cover, 
—fast!” 

He slammed on the brakes, 
turned sharply left, and stopped 
the car behind a protective knoll. 

“Then we locate the enemy fire,” 
he went on, “and blast him. We’re 
so darned low it’s hard for him to 
see us.” 

At 25 miles per hour he headed 
for a huge live oak with gnarled 
branches close to the ground. I was 
expecting him to swerve suddenly 
to demonstrate the jeep’s maneu¬ 
verability. Soon I saw that it was 
not his intention to swerve at all. 
“Duck!” he yelled. 

I ducked. 

We roared under the lowest 
branch—the top of our car missing 
it by inches. Only then did I real¬ 
ize that I had stowed my 190 
pounds in the narrow space be¬ 
tween seat and cowl—and had 
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Photo by U 8 Army Signal Corps. 

A 37 mm. anti-tank gun mounted on a jeep 


Jpts of leg and arm room to spare! 

“Plenty o’ clearance,’’ my driver 
remarked. 

We crossed a small stream, 
water flowing over the floor. But 
we had no trouble, for electric 
units are placed so high that the 
40-inch jeep can keep going 
through water 18 inches deep. We 
clawed our way up the 30-degree 
bank—twice as steep as you’ll ever 
meet in a passenger car on the 
highway. 

Rivers are an army's worst 
obstacle in enemy country, and 
raft or bridge builders offer splen¬ 
did targets. It was enlightening, 
therefore, to see jeeps ferried 
across streams atop three row¬ 
boats, on rafts of empty oil cans, 
and on stray logs wired together. 
Latest plan is to lay a heavy tar¬ 
paulin on the ground, drive the 
bantam on it, fold up the sides, 
then drag it into the water where 
it will float with some support 
Tacticians call this simplicity, plus. 

Back in camp, in the warehouse 
section, Lieutenant Summerour 
gave me one more thrill He drove 
the car up a narrow ramp to a 
railway loading platform, drove 
along the platform, steered 
through the open door of a boxcar, 
passed through the car to a ramp 
on the other side, and down to the 
street. 

“Think we’ve got something 
here?” he asked, getting out of the 
bantam. I certainly did. 

A heavier version of the jeep 
is the “swamp buggy,” with bus- 
size tires for deep snow and mire. 
Most important, it’s mounted anti¬ 
tank gun can be fired forward. It 
is not towed behind. This means 
quicker striking power. 


In the Louisiana maneuvers, in¬ 
volving 400,000 troops, Army eyes 
were on its three new anti-tank 
battalions. All include jeeps and 
well-armed jeep-riding soldiers. 
Company A, of the 94th Anti-tank 
Battalion, for example, has 51 
jeeps, some drawing anti-tank 
guns, others carrying ammunition 

T he jeep has helped mightily to 
lay the legend of tank invinci¬ 
bility Brigadier General Ira T. 
Wyche, commanding the 1st Provi¬ 
sional Anti-tank Group, says 
cheerfully: “We might retire if 
attacked by heavy opposing infan¬ 
try, but never from a tank outfit.” 
Already the jeep has made major 
changes in army concepts of cross¬ 
country mobility It also fits into 
the traditional American notion of 
individual action in war. 

When war ends, jeeps can do 
useful work. An artillery officer 
told me they would aid certain 
kinds of farming which need prac¬ 
tical “Model T Ford” type trans¬ 
portation. Or, with a few trim¬ 
mings for looks and the spur of 
low gasoline consumption, the jeep 
might make good in cities. Lessons 
learned by jeep manufacturers 
surely will be put to practical use 
in improving your car and mine. 

Editor’s Note: In the nomen¬ 
clature of our Armored Divisions— 
which has reached almost the stage 
of a special argot—the term “jeep” 
is used to designate the one and 
one-half ton command car, while 
the miniature combat car, so often 
pictured in mid-air, is known as 
the “peep”—sometimes, “the son 
of a jeep.” This is according to 
advices from the Bureau of Public 


Relations of the War Department, 
which explains that in other 
branches of the Army, however, 
“jeep” and the various names men¬ 
tioned in the above article refer to 
a bantam car. 

• • • 

DECOY BLACKOUTS 

Dummy Airfields, Deserted 
Roads, and Empty Areas 

Dummy airfields with dimly shin¬ 
ing lights, wide open spaces illu¬ 
minated to simulate crowded areas, 
and long lines of glowing street 
lamps on deserted roads are now 
being studied as a means of liter¬ 
ally camouflaging whole cities in 
event enemy bombers reach 
America’s shores. 

“Tragic ineffectiveness of Lon¬ 
don and Berlin to protect them¬ 
selves from night raiders with total 
darkness is forcing the United 
States government and commercial 
lighting experts to seek startling 
new blackout techniques, many of 
them secret,” according to Samuel 
G. Hibben, Westinghouse blackout 
lighting engineer. 

Since there appears to be no way 
of preventing bombers from dump¬ 
ing their lethal loads over the 
centers of blacked-out cities, en¬ 
gineers are now studying means of 
inducing them by camouflage to 
aim their bombs where direct hits 
will cause little or no damage, Mr 
Hibben declares. He points out 
that in the camouflage version of 
the blackout, decoy airfields, high¬ 
ways and industrial centers could 
be changed for each raid. They 
would be located well out of the 
way of residential areas. 

From the air, a string of partial¬ 
ly concealed lights along a deserted 
stretch of road would appear to be 
a main artery leading into the city 
Actually it might point in an en¬ 
tirely different direction. Anti¬ 
aircraft and searchlight batteries 
located several miles from a met¬ 
ropolitan center would be just as 
effective but would tend to draw 
pilots away from vulnerable areas. 
A broad rectangle of flood lights 
anywhere would serve as airfield 
decoys. Americans who drive cars 
with sleek, black tops probably 
will be obliged to swab their autos 
with some dull, removable finish 
in event of air raids. Even moon¬ 
light reflection on the tops of 
closely parked cars offers an ideal 
target from the air. 
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Insanity 

Paranoia; Dementia Praecox, or Schizophrenia; 
Paresis; Senile Dementia; Toxic Insanity 

L. I. PANKOW. M.D., B.M., B.S. 


P aranoia was formerly believed 
to be a form of insanity in 
which the patient was insane on 
one subject only, and mentally 
normal on all other subjects. 
This is now known to be false, 
for the paranoid suffers from a 
general mental slowing and de¬ 
generation. The paranoid suffers 
from very definite and well sys¬ 
tematized delusions. This definitely 
affects his judgment, especially 
m matters pertaining to his 
delusions. Paranoia usually fol¬ 
lows a definite course of three 
stages. The condition may become 
arrested in any of the stages, and 
remain there for years. The stages 
may be reversed and the third 
stage may occur very early. The 
first stage usually begins m child¬ 
hood, although it may not be re¬ 
cognized at that time. These 
patients are said to have been 
queer, taciturn, morose, avoiding 
other children and associating 
with older persons. The patient 
begins to feel that people are act¬ 
ing differently toward him. Older 
patients at this stage frequently 
complain that they fear they are 
losing their minds or their health 
This gradually progresses into the 
second stage, ushered in by de¬ 
lusions of persecution and corre¬ 
sponding hallucinations, especially 
of hearing. 

Up to this time the subject has 
suspected that people were cold 
and aloof to him, but now he 
knows it, and hears them saying 
unpleasant things about him. The 
voices are very apt to become 
vulgar and terrible, accusing him 
of crimes and sins. Other hallucin¬ 
ations substantiate this belief. 
People are poisoning his food, are 
trying to gas him or to injure him 

Orlflnally published In The Journal-Lancet, Min¬ 
neapolis. Minnesota The author, with a medical 
degree from the University ol Minnesota, is a 
Sioux Falls, South Dakota, general practitioner who 
served on his county insanity board for 15 years, 
and the article is based on his studies and expe¬ 
riences during that time In a previous article in 
the December number, he discussed the general 
nature of insanity. 


with electricity. He builds elabo¬ 
rate defenses against these dangers, 
sealing up all doors and windows, 
or setting his bed in saucers 
of water as insulation. After a 
time he begins to recognize the 
individual who persecutes him and 
instead of they who are persecut¬ 
ing him, it becomes he. 

When the patient changes his 
ideas from them to him, he be¬ 
comes dangerous. At first he flees 
from his persecutors, then he de¬ 
fends himself, and, finally, he 
strikes m retaliation Having re¬ 
tained some of his mental facul¬ 
ties he is able to reason to some 
extent, and so is very dangerous 
This stage may last for years be¬ 
fore giving way to the third stage, 
the stage of ideas of self-import¬ 
ance He begins to see that being 
such an object of persecution, he 
must be someone of great import. 
At this stage, the dual personali¬ 
ties or alterations of person ap¬ 
pear. With this stage comes a 
more pronounced mental deterior¬ 
ation and enfeeblement even to 
an ultimate complete loss of men¬ 
tality. 

D ementia praecox is a form of 
insanity in which there are de¬ 
lusions and hallucinations and 
various mental disorders. The 
mental deterioration shows to a 
marked degree early in the disease, 
and the delusions are much more 
fleeting and changeable. Usually, 
dementia praecox is seen in younger 
persons, but this is not invariably 
so. Recently, the name schizo¬ 
phrenia has been suggested. This 
means splitting of the psyche, and 
refers to the fact that in these 
cases there are frequently two or 
more trains of thought traveling 
together simultaneously. 

In general, dementia praecox 
also has its beginning in childhood 
with some oddity being apparent. 
These patients usually have been 
dull, but may have been unusually 


bright. They are frequently shut- 
in types, having no one with 
whom they can talk over their 
problems. Some of the exciting 
factors of insanity come along and 
set them off into a recognizable 
psychosis. It is impossible to guess 
the subject’s reactions and an¬ 
swers. A question may bring a 
totally unrelated answer, a com¬ 
mand may bring an opposite ac¬ 
tion, or no action at all. All this 
is due to his twin or double train 
of thought This also accounts for 
the incoherence of speech found 
so regularly in these cases, and 
to the emotional deterioration 
There are three types of dementia 
praecox, but these types may 
overlap or combine to give ap¬ 
parently more types. 

Pure dementia praecox, or 
hebephrenia, is one type. A very 
mild form is sometimes called the 
simplex type or abortive form. This 
is a stationary form in which the 
disease has not progressed far 
enough to be called real insanity, 
when it becomes halted. The pa¬ 
tient is able to lead a more or 
less normal existence except that 
his personality is greatly changed. 
It is from this class that hoboes, 
prostitutes, cranks, eccentrics, 
and criminals develop 

C atatonia, or catatonic dementia 
praecox, a second type, has the 
usual onset and general symptom 
syndrome plus catatonia Catatonia 
is an irregular alternation of ex¬ 
citement and stupor. In stupor we 
find negativism and muscular ten¬ 
sion. These may be mild or severe, 
varying from being scarcely notice¬ 
able to so severe that the patient 
lies perfectly quiet in bed, refusing 
to speak, ignoring the calls of na¬ 
ture, holding the saliva till it 
putnfies and responding, if at all, 
to a command by an opposite 
action A muscular rigidity resists 
all efforts to change the position of 
the body parts, and provides gro¬ 
tesque facial expressions held for 
long periods at a time. The condi¬ 
tion may express itself in a waxy 
condition of the muscles and, while 
the limbs are easily moved by the 
examiner, they remain in the final 
position for long periods, dropping 
only from exhaustion. Catatonic 
excitement is just the opposite of 
the stupor, being shown in constant 
talking, tossing in bed, walking, 
and becoming maniacal. Talk has 
no goal, and is often completely 
incoherent. The patients are very 
impulsive, follow their impul- 


JANUARY 1942 • SCIENTIFIC AMERICAN 


9 



sions, and are unable to explain 
any reason for their violent acts. 

The third form of dementia 
praecox is the paranoid form. This 
is a usual dementia praecox with 
considerable dementia and para¬ 
noid symptoms added. The para¬ 
noid symptoms differ from true 
paranoia in that the delusions are 
fleeting and changeable, and not 
well organized. They are usually 
persecutory in nature, but the type 
of persecution will vary from day 
to day. Such patients do not try 
to explain to their associates the 
reasonableness of their delusions 
as do the true paranoids. 

A very frequent and most un¬ 
happy form of insanity is the 
manic - depressive, circular or 
cyclic insanity. The chief symptom 
of this disease is the recurrence 
of periodic phases of exaltation 
or mania alternated with phases of 
depression or melancholia. Usually 
accompanying these abnormal 
states are either corresponding or 
reversed expressions of motor 
activity. This means that a 
patient may be quite maniacal 
in his thoughts but quite nor¬ 
mal or even subnormal in his 
physical activity, or the converse. 
Usually, however, the physical 
state corresponds to the mental 
state, the patient being agitated 
when in a mania and quiet when 
depressed. Some patients do not 
exhibit an alternation, but have 
cycles of mania or excitement 
only, and others have only cycles 
of melancholia, either being in¬ 
terspersed with apparently quite 
normal intervals. It is the recur¬ 
rence of symptoms in a definite 
cycle that gives the disease the 
name of cyclic insanity. 

The usual findings during a 
manic phase are a flight of ideas, 
emotional excitement and in¬ 
creased motor activity. Hallucina¬ 
tions and delusions may develop, 
and if they do, they are usually 
of a grandiose nature. The de¬ 
pression or melancholic phase is 
the exact opposite of the maniacal. 
It is characterized by difficulty of 
thinking, emotional depression and 
decreased motor activity. When 
normal or nearly so the patients 
have quite an insight into their 
condition, and will discuss it in¬ 
telligently with their associates. 
This type of psychosis is explained 
on the basis that when excited 
the patient is trying to keep up 
with his problems and is, in his 
mind, doing so. When in a depres- 
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sion, the problems of adjustment 
have simply overwhelmed him 
with their multiplicity and magni¬ 
tude. 

The psychoses so far described 
are those in which there is no de¬ 
monstrable physical change in the 
brain structure itself. They are 
pure psychoses, or alterations of 
thinking due to the inability of 
the patient to deal with the prob¬ 
lems of environment and society. 
There are also insanities in which 
the mind would, perhaps, never 
have failed had it not been in¬ 
jured or diseased. Aside from ac¬ 
tual injuries to the brain with 
actual loss of brain tissue, it may 
be due to scar formation, pressure 
atrophy of brain tissue due to 
tumors, abscess, meningitis, de¬ 
pressed skull fractures; or the in¬ 
jury may be the result of infec¬ 
tion or toxin from within the body, 
or drugs. The manifestations are 
apt to vary, depending on the ex¬ 
tent of the injury, the degree of 
toxicosis, the parts of the brain 
involved, and the thing causing 
the effect. 

P aresis is the first of this type of 
insanity to be discussed. It was 
a well defined disease entity long 
before it was learned that it is 
invariably caused by syphilis. 
Synonymous with the term paresis 
was the name “general paralysis 
of the insane,” because it is more 
than just a psychosis Before 
death, the patient invariably de¬ 
velops quite typical motor as well 
as mental symptoms. While every 
case of paresis is syphilitic in 
origin, not every case of syphilis 
develops paresis, nor does every 
case of neuro-syphilis have pare¬ 
sis. Locomotor ataxia, for example, 
is syphilis of the nerves of the 
spine, but not always is it found 
in a combination with insanity, 
and when it is so found, it is re¬ 
ferred to as tabo-paresis. Early in 
the course of paresis, the only 
symptoms noticeable are a grad¬ 
ual deterioration of the intelli¬ 
gence, defects of judgment, mem¬ 
ory loss and evidences of moral 
delinquencies. These things con¬ 
stitute the first stage of the dis¬ 
ease. 

The second stage usually pre¬ 
sents physical changes added to 
the mental changes noted before 
and in addition more pronounced 
mental defects. The physical things 
easily noted are muscular tremors 
especially of the muscles of 
speech. These cause a peculiar 


quality of tremulousness in speak¬ 
ing certain words and phrases. 
A progressive general muscular 
weakness follows. Frequently, the 
patient is subject to seizures sim¬ 
ilar to apoplexy or epilepsy, which 
usually last longer than an epilep¬ 
tic fit, and disappear more 
quickly than an apoplectic insult. 
They leave very little or no motor 
paralysis, but it is very likely that 
there will be a very marked mental 
deterioration noticed after the 
spell, and the patient does not re¬ 
cover from this mental paralysis. 
The new level of mentality be¬ 
comes his normal plane, and a 
new seizure will sink the mentality 
to a new low level. Memory fails 
more and more as the disease pro¬ 
gresses, and all the mental defects 
of the first stage become more pro¬ 
nounced. Delirium develops, emo¬ 
tions are lost, speech becomes dif¬ 
ficult, but not yet entirely lost. 

A t this point m the disease, pare¬ 
sis usually follows one of four 
types, and little more than men¬ 
tion of them should serve to dif¬ 
ferentiate them. They are: the de¬ 
mented, in which loss of mentality 
is the chief symptom; the excited, 
in which there is terrific mental 
activity with expansive and gran¬ 
diose ideas; the agitated, in which 
there is a great deal of motor ex¬ 
citement and the patient must be 
constantly on the go; and the de¬ 
pressed, in which one finds symp¬ 
toms similar to those found in the 
depressed phase of a cyclic insan¬ 
ity, but with no alternation of the 
phases. It is usual that paretics 
are discovered in one of these four 
types of the second stage of their 
disease. 

The third stage is the final cur¬ 
tain for the paretic. It is the final, 
eventual and complete breakdown 
of the mentality. The patient 
ceases to have any human reac¬ 
tions whatever, and exists like a 
vegetable, totally unable to care 
for himself in any manner, losing 
control of his sphincters, soiling 
himself and finally being unable 
even to feed himself. These things 
constitute the major and most 
easily recognized symptoms of 
paresis. The most constant and de¬ 
pendable are the speech difficul¬ 
ties and the positive Wassermann 
reaction in an insane person. 

The senile dementias have one 
thing in common that allows 
grouping them together. That thing 
is that changes incident to age so 
lower the threshold of mental bal- 
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ance that complexes and condi¬ 
tions which have been previously 
handled or compensated satisfac¬ 
torily, are now allowed to come to 
the surface, and so manifest them¬ 
selves as psychoses. Involutional 
melancholias, various delusions, 
anxieties, and true senile demen¬ 
tias, with incident memory and 
judgment failures, egotism and 
paranoid ideas arc examples of 
this condition. Arterio-sclerotic de¬ 
mentias are probably expressions 
similar to these, with the added 
insult of brain starvation and ac¬ 
tual loss due to atrophy. To an 
appreciable extent, the psychosis 
will be manifested by and de¬ 
pendent upon the area of the 
brain altered by the sclerosis. One 
almost constant finding in all cases 
is an increasing forgetfulness for 
recent affairs and events, faces, 
names and places. This obtains in 
the arteriosclerotic types, chiefly, 
and accounts for the frequency 
with which this type gets lost 
when a very short distance from 
home, and indeed, even within the 
home itself. 

The last group comprises the in¬ 
fection, exhaustion and toxic 
types of insanity. These, in addi¬ 
tion to the deliria, may simulate 
more or less any of the types dis¬ 
cussed before; but, in general, 
when the disease has been cured, 
the infection removed, the toxin 
eliminated, or the exhaustion cor¬ 
rected, the psychosis improves. It 
is just that the patient has a low 
threshold, and the waste products 
that have accumulated have weak¬ 
ened the defenses of the mentality, 
allowing some of the problems that 
have been compensated to de¬ 
compensate. The patient gets out 
of adjustment with his environ¬ 
ment until the body balance has 
been restored. Any of the symp¬ 
toms expected in almost any of 
the other insanities mentioned 
may be found as well as some 
manifestations which are new and 
strange. 

In conclusion, only the high- 
spots of the symptoms and signs 
of the common types of insanity 
have been discussed. There is, 
however, one thought which 
should be emphasized: The in¬ 
ability of persons to adjust them¬ 
selves satisfactorily to their en¬ 
vironments and problems, intro¬ 
duces a big field m preventive 
psychotherapy. Just as a weak 
rope will break when overloaded, 
so a mind breaks when it tries to 
carry a load too heavy for itself. 


-HEALTH SCIENCE- 

Poorly adjusted individuals and 
those whose minds can be likened 
to weak ropes, should be helped 
to make a proper or a satisfactory 
adjustment, not by demanding 
more from them than they can 
carry mentally, but by finding for 
them a field of endeavor where the 
problems will not be more severe 
and heavy than thev can carry. 

• • • 

IMPAIRED SIGHT 

Induced by Insulin Offset 
by Oxygen 

Administration of doses of 100 
percent oxygen will offset the im¬ 
paired sight induced by insulin, 
according to Dr. Ernst Gellhorn, 
professor of physiology at the 
University of Illinois. This sight 
impairment takes place, he points 
out, as a result of the close rela¬ 
tion between oxygen and blood 
sugar content. Administration of 
insulin in “shock” therapy, for ex¬ 
ample, decreases excess sugar in 
the blood, deprives the brain of 
some of the sugar which it burns, 
and thus produces visual disturb¬ 
ances including loss of the ability 
to see ‘‘after images.” 

“It was found,” Dr. Gellhorn 
says, “that the effect of low blood 
sugar induced by insulin was 
alleviated by inhalation of 100 
percent oxygen.” 

ASYLUMS 

Some Mental Hospitals 
Are a "Disgrace" 

UQ 

■some mental hospitals are a dis¬ 
grace!” This serious charge is made 
by the National Committee for 
Mental Hygiene in its annual re¬ 
port, just published. 

A recent nation-wide survey 
conducted by the Committee re¬ 
veals, the report states, a “dismal 
failure of state authorities in many 
parts of the country to provide 
adequately for the mentally ill. 

“The depression has put in its 
deadly work, and standards of care 
in many institutions have fallen 
far below the requirements of mod¬ 
ern psychiatric practice—in some 
places to such a point as to suggest 
a reversion to the conditions of the 
old asylum era.” 

Institutions in all parts of the 
nation are excessively crowded, 
the survey revealed. This is con¬ 


sidered due partly to the fact that 
the average length of life has been 
extended 13 years in the last 40 
years. Mental disease affects more 
individuals proportionately among 
old people than in the younger age 
groups. One person out of 20, it is 
estimated, will become a patient 
in a mental hospital some time 
during his lifetime. 

In probably 12 or 13 states, the 
superintendent of a state hospital 
is a political appointee. He may be 
chosen, not because of his knowl¬ 
edge of mental illness, but because 
his cousin carried three districts in 
the south of the state. And he is 
subject to instant dismissal when¬ 
ever the political regime changes. 
This condition makes the whole 
staff of the hospital, even when 
they are thoroughly competent 
professionally, feel insecure. The 
best men are apt to leave such a 
hospital and go into other work or 
to another state. 

ATHLETE'S FOOT 

Infection Reduced by 
New Flooring 

The danger of acquiring athlete's 
foot and warts on the soles of the 
feet from swimming pool runways, 
locker and shower rooms may be 
reduced by use of a copper cement 
flooring material called Hubbellite, 
Dr. W. L Mallmann, of Michigan 
State College, reports in the Jour¬ 
nal of the American Medical Asso¬ 
ciation t, according to Science Ser¬ 
vice. 

When the fungus that causes 
athlete’s foot was spread on blocks 
of glass plate, ordinary cement, 
and Hubbellite, Dr. Mallmann re¬ 
ports, the fungi multiplied on the 
glass plate and ordinary cement to 
double and triple the original 
number after four and eight hours. 
On the Hubbellite the fungi were- 
reduced from 72,000 to 74 after 
eight hours. 

Hubbellite was developed by 
D. S. Hubbell at the Mellon Insti¬ 
tute for Industrial Research at. 
Pittsburgh. It is said to owe its 
germ-killing property to the min¬ 
ute amounts of a copper compound' 
which are released from the floor¬ 
ing when it is wet. It was effective* 
not only when wet with water but 
when milk was smeared over it, 
Dr. Mallmann found, suggesting its 
usefulness on the floors of dairies* 
and kitchens to help keep down 
germs. 
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Malodorous Mercaptans 

Removal of Sulfur Compounds From Gasoline 
Gives Greater Susceptibility to Ethyl Fluid 

H. W. FIELD 


I ndustrial pioneering in the 
petroleum field has led to the 
development of a new method of 
purifying “raw” gasoline and ren¬ 
dering it more susceptible to treat¬ 
ment to improve its anti-knock 
qualities. Raw, or unfinished, gaso¬ 
line, as produced from crude petro¬ 
leum, either by straight distillation 
or by the cracking process, contains 
malodorous compounds known to 
the chemist as mercaptans. These 
mercaptans are chemical com¬ 
pounds of sulfur, and are usually 
found in crude oil; they have such 
an obnoxious odor that practically 
all refiners have, m the past, re¬ 
sorted to treating operations in¬ 
volving the use of lead oxide and 
caustic soda—the so-called “Doc¬ 
tor Treating” — which converts 
these mercaptans to relatively 
odorless substances, hydrocarbon 
disulfides. This treating procedure 
was expensive; moreover, the mer¬ 
captans were simply converted into 
other sulfur compounds. The ob¬ 
jectionable substances were not 
removed. Furthermore, both the 
mercaptans and the products into 
which they are converted have 
been known for several years to 
have a deleterious effect on the 
anti-knock value of gasoline and to 
interfere to a serious extent with 
the beneficial effect of substances 
such as tetraethyl lead, which are 
added to gasoline to improve its 
anti-knock value 

In spite of the rapid and wide¬ 
spread “face lifting” which has 
taken place m refinery processing 
methods in the last decade, the 
naptha-treating plant has under¬ 
gone little basic change by the on¬ 
slaught of new technique and, in 
many plants, stands as an expen¬ 
sive citadel which successfully has 
resisted all development efforts. It 
is true that various schemes of re¬ 
generative washing have eased the 
itreating-cost burden in many 
places, but these have been only 
partial answers to the problem; 
•mercaptan conversion, by doctor 


treating or otherwise, continues 
today to be the predominating 
means of improving gasoline odor, 
despite the fact that the processing 
methods are harmful both to a 
fuel’s octane value and its suscep¬ 
tibility to tetraethyl lead treat¬ 
ment. 

T hese deleterious effects have 
been known for several years. 
Naturally, the obvious answer to 
the problem has been the removal 
of the mercaptans. That much was 
easy, but how to do it was some¬ 
thing else again. Petroleum re¬ 
search engineers have been attack¬ 
ing the problem for some years. In 
the first place, the mercaptans in 
the heavier parts of gasoline have 
objectionable odors, but are not 
sufficiently soluble in a cheap rea¬ 
gent, such as a solution of caustic 
soda in water. Moreover, organic 
solvents, such as the alcohols either 
alone or in caustic-soda solution, 
are excessively expensive, par¬ 
ticularly if appreciable quantities 
are lost in the treated naptha. Fur¬ 
ther, any solvent which removes 
mercaptans, will, of necessity, 
gradually become fouled with 
other substances in the gasoline, 
such as sulfides, sulfates, thiosul¬ 
fates, phenols, thiophenols, fatty 


acids, and so on, unless some 
mechanism is provided for dis¬ 
charging these materials from the 
recirculation system without incur¬ 
ring excessive cost in the loss of 
solutions. 

This looked like a large order to 
expect any process to fill. Fortu¬ 
nately, gasoline is a large-volume 
product of the petroleum refinery, 
and if a way could be found to 
bring about fractional savings in 
tetraethyl lead and octane level, 
these savings in the course of a 
year would build up into large 
dollar returns. This furnished the 
incentive for much extensive re¬ 
search and development work and 
eventually resulted in the develop¬ 
ment of the caustic-methanol 
process, by research engineers of 
The Atlantic Refining Company. 
This new process meets the re¬ 
quirements imposed by the mer¬ 
captan-removal problem in an un¬ 
usually satisfactory manner and, 
in addition, the commercialization 
of the process has disclosed that 
the unit manufacturing costs are 
considerably lower than had been 
anticipated at the beginning of the 
development This fact increases 
the economic incentive for the in¬ 
stallation of the process, and, as a 
result, large plant installations are 
now being designed. 

Research in the development of 
the process involved almost endless 
studies of gasolines, the mercap¬ 
tans, and other substances which 
contaminate motor fuels, both 
alone and in mixture with various 
strength solutions of caustic soda 
in water. Before the process could 
be perfected, the investigation was 
extended to include balancing the 
costs of the solvents .which were 
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studied, ways and means to mini¬ 
mize losses in treated gasolines, 
the high solubility of the mercap- 
tans, the ease with which the sol¬ 
vents used could be separated, and 
the overall flexibility of the process 
in treating a wide variety of raw 
gasolines. 

Eventually, as a result of these 
studies, the researchers hit upon 
a single solution which was found 
to be most effective in treating the 
raw gasoline. It is a mixture of a 
solution of caustic soda in water, 
with methanol, or methyl alcohol. 
The combined solvent was found 
to be so effective that a substan¬ 
tially complete removal of the of¬ 
fensive mercaptans was obtained 
by recirculating in the plant an 
amount of “dry-cleaning” solvent 
which was less than 3 percent of 
the volume of the gasoline treated 

As soon as the research work 
was completed, the process was put 
into practical operation in a semi- 
commercial plant having a treating 
capacity up to 15,000 gallons per 
day The operation of this plant is 



Semi-commercial treating plant 
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illustrated in simplified 
flow diagram in the ac¬ 
companying drawing. 

R aw gasoline is pumped 
into the base of the 
extraction tower at the 
left and flows upward. 

The methanol is intro¬ 
duced at the middle of 
the tower and flows along 
with the gasoline. The 
caustic soda is pumped in 
at the top of the tower. 

The combined solvents 
extract the objectionable 
mercaptans from the 
gasoline. The caustic soda 
solution, flowing down 
through the upper sec¬ 
tion of the tower, also 
removes practically all 
the methanol from the 
purified gasoline and set¬ 
tles at the bottom of the 
tower 

The “spent” solution is 
then pumped from the 
bottom of the extraction 
tower to a steam-stnp- 
ping tower. This includes an in¬ 
ternal steam distillation apparatus, 
which distills off the methanol, the 
mercaptans, and some steam, thus 
cleaning the caustic solution so it 
can be used again. This is with¬ 
drawn from the bottom of the 
stripping tower and returned to 
the top of the extraction tower. 

The distillate from the stripper 
is condensed, and the condensate 
separates into two layers in the 
receiver. The mercaptans collect 
in the upper layer, and are with¬ 
drawn from the system, and sent 
to the power house to be burned 
as fuel. The lower layer is a water 
and methanol mixture kept rela¬ 
tively free of mercaptans by con¬ 
trolling the water-methanol ratio 
at a point where the mercaptans 
are least soluble. 

The water-methanol mixture 
drawn from the bottom of the sep¬ 
arator is then charged into a frac¬ 
tional distillation apparatus. The 
methanol passes over and is re¬ 
turned to the middle section of the 
extraction tower. The water which 
is left is pumped to the caustic 
stripper. One of the photographs 
gives a general idea of the size and 
scale of the semi-commercial plant 
used for the development work. 

An outstanding feature of the 
caustic-methanol process is the 
separation of the two components 
of the solvent and the return of 
the two separately to the extrac- 
traction tower. The charging of the 


Close-up of the extraction tower 

caustic soda solution to the top of 
the extraction tower causes this 
section to function admirably in 
the recovery of methanol. As a re¬ 
sult, the loss of the expensive 
methanol is negligible. 

Another important advantage 
of the separation of the two sol¬ 
vents during their regeneration for 
use again in the “dry-cleaning” 
process is the ability to control 
other contaminating substances 
which creep into the solvents. This 
is accomplished by bleeding out 
small quantities of caustic soda 
solution from the bottom of the 
stripper tower so as to control the 
quantities of the substances which 
tend to build up and foul the sol¬ 
vent. Extensive operation of the 
present plant has shown that no 
foreign materials build up in the 
methanol. As a result, it can be 
used indefinitely. 

I t was also found as a result of 
the study of a number of sol¬ 
vents that any solution capable of 
extracting mercaptans also will 
extract, to some degree, any phe¬ 
nols which occur naturally in gaso¬ 
lines. Since these substances 
usually are good stabilizers in con¬ 
trolling the tendency of gasoline 
to oxidize, their removal is not 
always desirable. 

The caustic-methanol process 
offers considerable flexibility in 
handling gasolines of varying phe¬ 
nol contents. It will be recalled 
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that, in the regeneration step, the 
methanol and mercaptans are dis¬ 
tilled from the caustic-soda solu¬ 
tion. This regenerated caustic 
solution contains phenols and other 
acidic components extracted from 
the gasoline. If the stability char¬ 
acteristics of the gasoline being 
treated are such that the final 
product will be better because sub¬ 
stantially all of the acidic bodies 
have been removed and because a 
synthetic inhibitor is used, the 
process can be controlled accord¬ 
ingly. This is accomplished by dis¬ 
carding a caustic solution when it 
becomes rich in phenols (50 per¬ 
cent by weight). The high ratio of 
phenol to caustic in this type of 
operation results in a low con¬ 
sumption of caustic soda. 

If, on the other hand, the nature 
of the gasoline being treated per¬ 
mits the advantageous retention of 
the phenols, the process can be 
controlled to favor this retention. 
This is accomplished by permitting 
the phenols to build up in the re¬ 
cycled caustic-soda solution. The 
carrying power of the reagent for 
mercaptans is not impaired by this, 
but the extraction of phenols from 
the gasoline is substantially re¬ 
duced. 

The use of the caustic-methanol 

• • 

PLASTICS PRIORITIES 

Made Necessary Where 
Methanol is Needed 

Aluminum, steel, zinc, copper, 
bronze, and so forth, and now plas¬ 
tics, have been placed on the pri- 
orilies list—in particular those 
plastics which require formalde¬ 
hyde or derivatives of methanol in 
their manufacture. 

Formaldehyde comes from meth¬ 
anol. Methanol is secured in two 
ways—one, by the distillation of 
hardwood; two, from synthesis of 
carbon monoxide and hydrogen. It 
is from this latter source, synthetic 
methanol, that most formaldehyde 
used today in plastics is secured. 

It so happens that ammonia may 
also be made from methanol. Am¬ 
monia is valuable in the manufac¬ 
ture of explosives and many for¬ 
maldehyde producers have neces¬ 
sarily had to change to ammonia 
production. In addition, it is said 
that methanol itself may now be 
used in making a super explosive. 
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process results in a considerable 
improvement in the anti-knock 
value of the treated gasolines. In 
the older processes where the mer¬ 
captans are converted to other sub¬ 
stances which remain in the gaso¬ 
line, the octane values drop as 
much as 0.25 to 1.0 numbers. With 
the new method the octane num¬ 
bers of the treated products are 
equal to or better than those of the 
raw gasoline. Furthermore, the 
treated gasoline is greatly more 
susceptible to treatment with tet¬ 
raethyl lead to increase its anti¬ 
knock value, offering an attractive 
saving in ethyl fluid in all cases. 
This is highly important today, 
with lead shortages staring indus¬ 
try in the face. 

Editor's Note: While there are 
other means of achieving mercap¬ 
tan removal from gasoline than 
that described in the foregoing 
article, the details of the Atlantic 
process are published because of 
the economic significance of the 
whole general problem. Further, 
the process described has advan¬ 
tages of low installation and oper¬ 
ation costs, the latter largely 
through the use of solutions which 
can be regenerated and used in¬ 
definitely with little loss. 




Consequently the market in for¬ 
maldehyde is tight and this mate¬ 
rial is high up in the priorities list. 
To overcome this condition, new 
ammonia plants are being built 
and it is expected that within a 
short time the production of for¬ 
maldehyde may return to a more 
normal status .—Durez Plastic 
News. 

REPLACEMENTS 

Developed in the Radio 
Manufacturing Field 

As a result of the search for al- 
ternate materials in radio sets, 
RCA Laboratories has developed 
more than 40 replacement mate¬ 
rials; one item alone has saved 
148,000 pounds of aluminum in 
the plants of the RCA Manufac¬ 
turing Company. 

Aluminum was one of the first 
items, essential to the radio indus¬ 
try, affected by priorities control. 
In every RCA Victor radio set, 
aluminum cans were employed to 


protect intermediate transformer 
coils. Four millions of these cans 
had been used in 1940; therefore, 
if they could be replaced by using 
an alternate, a tremendous saving 
in aluminum would result. 

A fabricated cardboard tube, 
coated with a moisture-resisting 
substance and a sheet of copper 
foil, was tried instead of the 
aluminum can; marked success 
was achieved. The aluminum thus 
saved has so far amounted to 74 
tons. Another important saving of 
aluminum was effected by using a 
plastic in the record changer con¬ 
trol segment of radio-phonographs. 

Plastics are under consideration 
to replace the metal housing that 
protects loudspeaker cones in radio 
receivers. They can also be used 
in making dial faces and a number 
of other parts in both radio and 
phonograph equipment. Their pos¬ 
sible field of application is ex¬ 
tremely wide But even plastics 
are meeting curtailment. 

Thereupon, the job of finding an 
alternate for an alternate was 
started. The answer was a felted 
substance made from shredded 
wood, cardboard paper scraps, and 
sulfite pulp. Moulded into required 
forms and treated with a moisture- 
resisting impregnant, it proved to 
be as tough as either wood or plas¬ 
tic. It can be covered with fabri- 
coid or other surfacing. By the use 
of thermofusion, metals can be 
bonded to it. Perfection of this 
substance opens up new avenues 
of manufacturing development. 

MOVIE TRAINING 

Now Available For 
Lathe Operators 

To speed up the training of lathe 
operators, the South Bend Lathe 
Works has sponsored the produc¬ 
tion of a series of 16mm sound 
motion pictures in full color based 
on the book “How to Run a Lathe.” 
Professionally filmed by Burton 
Holmes Films, Inc., at the South 
Bend Lathe Factory, these pictures 
show practical shop methods as 
practiced in modern industrial 
plants. Showing time for each of 
the two 800-foot reels now com¬ 
pleted is approximately 20 min¬ 
utes. 

The first reel, entitled “The 
Lathe,” clearly shows the appren¬ 
tice what a lathe is, what a lathe 
is for, and how the various parts 
operate. Important lathe opera- 
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tions, including turning, facing, 
and thread cutting, are demon¬ 
strated. The second reel, “Plain 
Turning,” shows in detail each op¬ 
eration performed in the machin¬ 
ing of a straight cylindrical shaft 
between the lathe centers. Close- 
ups show locating and drilling of 
center holes, adjustment and set¬ 
ting of cutting tools, use of cross- 
feed graduations, use of calipers 
and micrometers, use of quick- 
change gear box, changing speeds, 
and operation of the lathe carriage 
and apron. 

Factory apprentice schools, voca¬ 
tional schools, Army and Navy 
training schools, colleges and high 
schools teaching machine shop 
practice will find these films help¬ 
ful in training lathe operators. 
Complete information on securing 
the use of these films can be had 
by writing to South Bend Lathe 
Works, Dept. S7, South Bend, 
Indiana 

• • • 

EYES—In round figures, eye acci¬ 
dents cost American industry at 
least $50,000,000 annually in lost time, 
medical expenses, and compensation. 
The average cost for an industrial eye 
injury is $343, as compared with $194 
for all other types of occupational 
accidents. 


• • • 

TRANSPARENT 

Glass Building Block 
Provides Vision 

A transparent glass building 
block that affords almost window¬ 
like vision has been developed by 
the Pittsburgh Corning Corpora¬ 
tion, a jointly owned subsidiary of 
the Pittsburgh Plate Glass Com¬ 
pany and the Corning Glass Works. 

The new block, called the “Vue ’ 
glass block, was developed for 
specific needs where some outside 
vision is desired through panels of 
non-transparent glass blocks. The 
new block permits sufficient gen¬ 
eral vision of large objects or 
movements beyond the panel to 
prevent a “shut-in” feeling, al¬ 
though the visibility of sharp de¬ 
tail is not possible under most con¬ 
ditions. The Vue block combines 
the high insulation properties of 
the usual glass block; it contains 
a partial vacuum, a dead air space, 
which results in the glass block 
panel having approximately the 
same insulation value as a solid 
masonry wall eight inches thick, 


and more than twice the insulation 
value of ordinary single-glazed 
windows. 

In factories where non-trans- 
parent blocks have been used in 
exterior walls, a common custom 
has been to install several rows of 
transparent window glass panes. 
Several courses of Vue blocks 
might very well be combined with 





New block provides vision panel 


a selected conventional glass block 
pattern to achieve approximately 
the same light transmission and 
visional properties, but with the 
added advantage of better insula¬ 
tion. 

In certain instances, workmen in 
factories where all light-transmit¬ 
ting areas are of obscuie glass, or 
where plants are windowless, have 
indicated a mild feeling of claus¬ 
trophobia This shut-in feeling 
could be alleviated by the use of a 
few of the new blocks inserted in 
the center of the large glass block 
areas to provide a vision panel 


ROSIN 

Increased Production and 
Use of Derivatives 

R osin derivatives, now used in 
lacquers and paints, plastics, roof¬ 
ing, floor tile, and the box toes of 
men’s and women’s shoes—many 
of these being entirely new uses— 
are to be produced in large quan¬ 
tities in a new plant of the Hercules 
Powder Company, now in opera¬ 
tion in Hattiesburg, Mississippi. 

The new plant will use molten 
rosin delivered to it by pipeline 
from the adjoining Hercules naval 
stores plant, eliminating the pack¬ 
ing, cooling, shipping, and remelt¬ 
ing normally required in handling 


rosin. Another reason for locating 
the plant at Hattiesburg is that 
large supplies of hydrogen, used 
in the manufacture of the chemi¬ 
cals, can be obtained from natural 
gas available in the Louisiana and 
Mississippi oil fields. 

“The series of rosin esters which 
this plant will produce will help 
diversify the rosin producer’s mar¬ 
ket,” a company report states, “for 
substantial quantities of these es¬ 
ters are already used by industries 
which have never used rosins be¬ 
fore. An industry sending its prod¬ 
ucts into many varied industries 
where they serve a multitude of 
purposes can only gain from tech¬ 
nological progress. In fact, by fur¬ 
thering chemical research, it can 
both serve industrial needs and 
benefit by the greater use for its 
own products. This purpose has 
motivated the Hercules program of 
fundamental research on rosin 
derivatives.” 

• • • 

CHAINED: Defense workers are be¬ 
ing chained to machines by the 
wrist—but as a safety measure. The 
wrist device, called the Posson guard, 
uses a pull cord attached to the ma¬ 
chine which prevents the worker 
from getting his hands or arms into 
the mechanism when it is In opera¬ 
tion. 


• • • 

INDUSTRIAL AID 

Supplied by Available 
Chemical Engineers 

An increasing number of manu¬ 
facturers are finding it impossible 
to secure certain raw materials for 
the operation of civilian supply 
industries, and are attempting to 
turn to the production of usable 
merchandise made from raw mate¬ 
rials that are not subject to priori¬ 
ties. In many such cases, however, 
technical problems arise which the 
manufacturers are unable to solve 
with available facilities. To meet 
this crisis these manufacturers 
have to avail themselves of inde¬ 
pendent consulting chemists and 
chemical engineers, often difficult 
to locate. 

Manufacturers who find them¬ 
selves in this predicament will be 
referred to an association where 
they can obtain free listings of 
consultants for such chemical 
problems, if they will address the 
Editor of Scientific American, stat¬ 
ing their needs briefly. 
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INDUSTRY LEARNS FROM DEFENSE 

Many of the lessons that American industry is learn¬ 
ing under the forced draft of national defense pro¬ 
duction are going to have a very definite effect on 
the general trends of all industries m the immediate 
future as well as in the time of peace which will 
ensue. Any consideration of these lessons cannot 
stray far from the automobile and aviation fields, 
since it is in these industries that the greatest effort 
is being made to press production to the limit in pro¬ 
viding the means for transporting huge numbers of 
men and vast quantities of materiel for military pui- 
poses. But, although consideration centers in these 
two closely linked industries, implications of develop¬ 
ments accomplished and still in the formative stage 
are spreading and will continue to spread into all 
industries however remote from the centers of auto¬ 
motive production. 

Outstanding example of technological progress in 
aircraft engine building, fostered by the laboratories 
of the automobile industry, is the production of 
cylinders from castings instead of forgings. When 
time was of little moment in airplane engine con¬ 
struction, the individual cylinders were machined 
from large forgings often weighing up to 100 pounds, 
for the production of a unit that, finished, would 
weigh only 15 pounds or so. Here was tremendous 
lost motion, lost time, inefficient use of material. 
Then came the contribution of centrifugal casting, by 
which were produced cylinder castings weighing only 
about 20 pounds and which needed only a minimum 
of machining to produce finished units. Time, mater¬ 
ial, machines, and manpower needed for the job were 
reduced, production was stepped up. 

One word in the preceding paragraph holds the key 
to the success of cast cylinders—“centrifugal.” Auto¬ 
mobile engines have, of course, been made almost 
universally with cast cylinder blocks. But in a motor¬ 
car engine, low weight is of little consequence; in an 
aircraft engine it is essential that weight per horse¬ 
power be kept to the lowest minimum. Castings 
made by conventional processes cannot be machined 
to thin sections; to do so results in reduced strength. 
Thin sections in cylinders are required in aircraft 
engines to reduce weight; hence the use of forgings 
in the past. Automobile engineers, however, always 
unconventional, developed the centrifugal casting 
method to a point where it could produce cylinder 
units sufficiently strong to be machined to thin sec¬ 
tions, and the problem was solved. 

Obviously this casting method, which spells success 
for high-speed production of aircraft engines, will 
not be confined to the automotive field. There are 
many places m industry where it will find wide use 
in many applications, replacing forgings in some 
cases, developing new products in others. Together 
with powder metallurgy, this latest trend in the de¬ 
velopment of methods of producing a variety of 
shapes from metal will undoubtedly take a place of 
outstanding importance m the industrial world. 

Another example of the effect which the automo¬ 


bile industry is having on the production of airplanes 
is to be found in the efficient utilization of multiple 
drill units for high-speed work. Where many hours 
were formerly spent in drilling holes in the main 
framework of a certain engine, the time required has 
been reduced to a few minutes more than one hour. 
Again, a number of machines labored for an hour to 
drill the required holes in an engine cylinder; time 
required on the job after automobile engineers 
tackled the problem was only three minutes—and this 
was accomplished with a smaller number of machines 
than was formerly used. 

It stands to reason that these lessons of efficient 
machine utilization, just as in the case of centrifugal 
casting, are not going to be confined to any one or 
two industries. Engineers are finding that methods 
peculiar to one type of work can often be applied to 
other fields with equal success. And under present 
stimulus these applications are being ferreted out and 
developed to the benefit of all. 

From what has been said above it must not be as¬ 
sumed that this automobile-airplane co-operation is 
all one sided. While motor-car engineers are con¬ 
tributing mightily to speeding-up aircraft production, 
they are also, in turn, learning lessons from the 
technicians of the aircraft industry. High-octane 
fuels, long used in airplanes, require special engine 
design of the sort that is meat for the aircraft men, 
automobile technicians are devouring the details of 
these designs and it is no shot in the dark to state 
that, beyond doubt, high-octane fuel will be used in 
the motor-cars of the future, with engines that will 
utilize it efficiently. 

Then there are the techniques of using light¬ 
weight materials, special alloys, high-strength con¬ 
struction, and so on which have been brought to a 
fine point of perfection in aircraft work and can be 
applied to automobile design with decided advan¬ 
tages. 

Such facts as have been set forth m the limited 
space available here give strength to the statement 
that there is certainly a bright industrial side to the 
grim business of preparing for national defense, the 
lessons learned by industry as a whole are leading 
rapidly toward more efficient use of available mater¬ 
ials and the development of alternate materials to 
bolster or replace those of our natural resources 
which are limited in quantity or more urgently needed 
for other purposes. 

SYNTHETICS NOT ALWAYS SUBSTITUTES 

Not all research in synthetic-rubber is being directed 
toward replacement of the natural product. In fact, 
many uses for materials that are emerging in a 
steady stream from the synthetic-rubber laboratories 
are being found where rubber had never been con¬ 
sidered before. Thus a new non-metallic synthetic 
has been produced by the United States Rubber Com¬ 
pany that is only one third as heavy as aluminum 
and will release much of that metal for other pur¬ 
poses. Upon impact of bullet or shell, it resists shat¬ 
tering, it does not fatigue as do some metals when 
subjected to vibration, it does not corrode. All these 
qualities point toward a promising future for this 
synthetic, so far known only as C-102. Industry will 
be quick to find use for a material of this kind. 

~~TUe £dUot& 
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TELESCOPTICAL CANFIELD 

Elsewhere in this number is the first part of an 
article by the scientist m immediate charge of the 
200-inch telescope mirror being built in California. 
Nowhere does he answer the one question which 
everyone asks: “When will the mirror be finished?” 

A probable reason for this omission is that he 
doesn’t know, and a still more categorical answer is 
that, literally, nobody does. Yet no inquirer—at 
least no real American United States Yankee—has 
ever accepted this answer lying down All inquirers, 
when told that nobody knows, come straight back 
with something like: “But when?” Or, “If you don’t, 
where can I find out?” Or, “When do they think it 
will be finished?” It is as if they suspected one knew 
all along, and determined that they would somehow 
mine it out of you. 

It isn’t the “grinding”—to use a term by which 
those who have never tried the work usually desig¬ 
nate the whole process. It isn’t even in the polishing 
that follows the grinding. It is the final operation 
called figuring, and which involves alterations seldom 
deeper than hundred thousandths of an inch and 
usually only millionths of an inch, that contains the 
real grief, the big headache. 

Short of accidents, the concavity can be roughed 
out with coarse abrasive grains and smoothed to the 
satiny finish of fine-ground glass with finer and finer 
grains, working to a predictable time schedule. 
Polishing with rouge is similar in this respect 

In the next and final stage comes work that is art, 
not mechanics alone. Here and there millionths of 
an inch of glass thickness must be shaved off with 
local tools. Here predictability ends. Too much may 
be shaved off. Or some may be shaved off in the 
wrong place The work must then be done over 
again. Often this going back is repeated over and 
over again. The object of the game is to do it times 
enough so that, ultimately, all the parts of the mir¬ 
ror’s surface will come out right at the same time, 
with no areas too high or too low. 

Seeking for a comparison that will “register” with 
the reader who never has tried this game even on a 
small mirror (where the principles are much the 
same) the game of Canfield comes to mind. You get 
almost through and find you can’t come out. Start 
all over again. Maybe do this several times. This 
sort of thing largely gives the answer to the question, 
“Why can’t they say when the mirror will be done.” 
It’s a game. A month 7 A year? Longer 7 —A G.l. 

RESEARCH AND LABOR 

Great as have been the contributions of research— 
both pure and applied—to industrial development, 
there still appears to be wide-spread misunderstand¬ 
ing about the ultimate aims of the research labora¬ 
tory. This is particularly true in the case of labor, 
where failure to appreciate the value of research re¬ 
sults in a feeling of antagonism that frequently takes 
somewhat this form: “Those guys in the laboratory 
have it pretty soft. All they do is play around all 
day and draw good money. Me, I work like a dog 
and hardly get enough to live.” 



All of which goes back to the age-old battle be¬ 
tween labor and so-called labor-saving machinery. 
For generations every mechanical development that 
resulted in apparent labor replacement has been bit¬ 
terly opposed by just that group of workers which 
eventually reaped the greatest benefits. And the 
research laboratory of today is the birthplace of the 
fundamentals that are to become the mechanical im¬ 
provements of tomorrow which, in turn, will benefit 
directly the man in the shop who may now be grumb¬ 
ling about “the guys in the laboratory.” 

As is perfectly obvious to anyone who follows even 
casually the course of science and industry, work m 
any sort of research laboratory cannot follow the 
well-defined lines of, for example, production opera¬ 
tions on lathes or punch presses; on paper-making 
machines or in steel mills. The industrial workers 
have a carefully planned system of production that 
is followed throughout the working day; the labora¬ 
tory technician conducting research is doing just 
what the name implies—searching for something, 
and that search, to the uninitiated, may very well 
appear to be aimless play. Hence there is a perfectly 
valid reason—in his own eyes—why the laborer 
should hold the research scientist in scorn. 

Knowing full well that this state of affairs exists, 
it is indeed refreshing to hear of a representative of 
labor who has sufficient knowledge of the industrial 
world, and the right sort of intestinal fortitude, to 
make the following statement: 

“The wages that workers in the pulp and paper 
industry now earn could not have been paid 25 or 
30 years ago, no matter how strong the unions might 
have been, what their form of organization might 
have been (craft or industrial), or what labor legis¬ 
lation might have existed on the statute books. 

“The pulp and paper industry is able to pay higher 
wages today because of improved methods of pro¬ 
duction which enable the mills to produce more paper 
at less cost than ever before. The contributions of 
enlightened management, engineers, technicians, and 
chemists m developing this great industry must not 
be overlooked or minimized as a factor responsible 
for the higher standard of living chat the pulp and 
paper workers now enjoy.” This quotation is from 
John P. Burke, president-secretary of the Interna¬ 
tional Brotherhood of Pulp, Sulphite, and Paper Mill 
Workers. 

Management, engineers, technicians, chemists—a 
complete research team: Labor receiving its share 
of the results of increased production and efficiency. 
Which is the way it happens in real life, despite any 
appeal ance of “play” on the part of the research 
worker.—A.P.P. 
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Molecular Spectra 

More Complicated than the Spectra of 
Atoms, They Also Tell us More 

HENRY NORRIS RUSSELL. Ph.D. 

Head o I the Department of Astronomy and Director of the Ob¬ 
servatory at Princeton University Research Associate of the Mount 
Wilson Observatory of the Carnegio Institution of Washington 


S everal interesting recent papers, 
dealing with the composition 
of bodies of astronomical interest, 
have this in common: they depend 
upon observations of molecular 
spectra 

Molecules are quite as capable 
as isolated atoms of emitting or 
absorbing spectra. These spectra 
are more complicated than those 
produced by atoms, but for that 
very reason, when they are well 
understood, they give us more in¬ 
formation. 

The lines of a given atom—such 
as iron — are usually scattered 
along the spectrum with apparent 
irregularity, though intricate and 
accurate relations between their 
positions are revealed by thorough 
analysis. But in a typical mole¬ 
cular spectrum, the very numerous 
lines are obviously arranged in 
groups. At certain places they 
crowd together so closely that 
spectroscopes of the highest power 
are required to separate them. On 
one side of such a “band head” the 
lines are sparse, while on the other 
they are numerous, gradually in¬ 
creasing in separation and growing 
fainter, and forming a “tail.” Head 
and tail are parts of the same 
structure—the head being the re¬ 
gion where the lines are most 
closely crowded. With spectro¬ 
scopes of low power, the separate 
lines are not resolved and the band 
appears continuous, shading away 
gradually from a sharp edge on 
one side. Often the head of a sec¬ 
ond band is superposed on the tail 
of a first, and so on, producing very 
complicated patterns. 

What happens in a molecule 
when such a spectrum is emitted, 
is now well understood. But, even 
in the simplest case of a molecule 
composed of only two atoms, the 
possibilities are much more varied 
than for a single atom. In the lat¬ 
ter case, an electron can be shifted 
from its normal state in the atom 


to another state, or fall back again, 
with absorption or emission of 
radiation of a definite wavelength 
—a spectral line. There are many 
kinds of these electron-jumps, and 
so many lines in the spectrum. 
The same thing can happen in a 
molecule, but other things may, 
too. The two atoms (more pre¬ 
cisely their heavy nuclei) will, in 
the normal state of the molecule, 
rest in stable equilibrium at a cer¬ 
tain distance apart. If farther 
apart, they attract one another; if 
they are closer, they repel one an¬ 
other. Hence, if they are disturbed 
from the standard position, they 
will oscillate about it with distance 
alternately less and greater More¬ 
over, the molecule as a whole, 
whether the atoms are at their 
standard distance or oscillating, 
may be rotating about its center of 
gravity. 

T hese motions, like all others that 
occur in structures of atomic 
dimensions, are governed by the 
quantum laws. There are a series 
of possible states of vibration 
which may be numbered 0, 1, 2, 
3 . . . with amplitude increasing 
from each to the next, and a simi¬ 
lar series of permitted states of 
rotation at increasing rates—usu¬ 
ally very numerous. 

The molecule can change from 
one to another of these states— 
according to certain rules. For 
example, the quantum-number de¬ 
fining the rotation changes by one 
unit. An electron-jump, a change 
in oscillation, and a change in rota¬ 
tion can all occur at once. No won¬ 
der the spectra are complicated! 
Changes in the rotation alone 
(which involve very little change 
in energy) give radiations in the 
remote infra-red. Changes in os¬ 
cillation and rotation together usu¬ 
ally produce bands in the nearer 
infra-red, and an electron-jump is 
usually required to get a big 


enough energy change to put the 
bands in the visible region. 

With the same electron-jump 
and vibration-change, different 
changes in rotation (as for 0 to 1, 
1 to 2, 2 to 3, and so on) produce 
lines very close together, the sepa¬ 
rate members of a band. A differ¬ 
ent change in vibration-numbers 
gives another band. The bands 
corresponding to such changes as 
0 to 0, 1 to 1, 2 to 2, are often so 
close together that they tread on 
each others’ tails, while 0 to 1, 
1 to 2, and similar changes give 
another band-group, and so on. 
Thus we get a complicated band- 
system, which may fill a long 
range of the spectrum with thou¬ 
sands of lines, all from the same 
electron-jump. Another jump 
gives a different system of bands; 
—and finally, if the molecule is 
ionized, an entirely different set of 
systems of bands will result. Mole¬ 
cules containing three or more 
atoms give still more complex 
spectra. 

B and-spectra are peculiarly char¬ 
acteristic of comets. The gases 
which form the head and tail 
escape from the solid particles of 
the nucleus and are set shining by 
absorption of energy from sun¬ 
light. The molecules C 2 , CN, CH, 
CO+, and N.+ have been recog¬ 
nized for many years. All five of 
them are fragments of the stabler 
molecules ordinarily known in the 
laboratory—the last two having 
lost an electron. Why the more 
familiar molecules do not show up 
is simple—their strong bands lie 
in the far ultra-violet, to which 
the Earth’s atmosphere is opaque. 
We know, too, why the observed 
bands appear. They are all “reso¬ 
nance bands.’’ A molecule of C 2 , 
for example, in its normal state 
can absorb some line from sun¬ 
light, and become loaded with 
energy. Returning to normal, it 
emits this energy as light of the 
same wavelength. Other mole¬ 
cules, at the same moment, are 
working on other lines; so when 
we see the comet against a dark 
background, all the lines of the 
system appear bright. Once re¬ 
turned to the ground-state, the 
molecule can absorb again. Hence 
a relatively small number of mole¬ 
cules working steadily will give off 
a considerable amount of light. 

Cunningham’s Comet of last 
autumn, though not of the first 
rank, was bright enough to be 
observable with fairly high dis¬ 
persion, and a long series of spec- 
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trograms were obtained by Swings, 
Elvey, and Babcock at the McDon¬ 
ald Observatory. These extend 
much farther toward the ultra-vio¬ 
let than any earlier observations, 
and thus reveal the presence of 
two more molecules, OH and NH, 
with bands near 3100 and 3360 
angstroms. Like the others, these 
are fragmentary molecules, and 
the bands are resonance bands. 
From chemical considerations, we 
might expect these molecules to be 
present, since others containing 
hydrogen, oxygen, and nitrogen 
are. The strength of the bands in¬ 
dicates that they are abundant. 

The cyanogen bands are exten¬ 
sively developed. Comparison of 
these bands with those produced 
in emission in the arc, or in ab¬ 
sorption in the Sun, shows that 
the lines corresponding to the more 
slowly rotating states of the mole¬ 
cule are strong, while those pro¬ 
duced by the rapidly rotating 
states are weak, or absent. That is, 
the average rate of rotation of a 
cyanogen molecule in the comet is 
very much smaller than in the arc 
or the Sun. The same is true of 
NH, OH, and CH. 

In a gas of ordinary density, 
where the molecules collide with 
one another, very often the energy 
of rotation (of a diatomic mole¬ 
cule) will average two thirds as 
great as that of its forward mo¬ 
tion, so that, at high temperatures, 
the high rotational states will be 
well populated. In a cool gas the 
slowly rotating states will be 
favored. 

T he density in a comet, even in 
the head, is so low that practi¬ 
cally no collisions between mole¬ 
cules occur, but we can still speak 
of a “rotation temperature,” such 
that in a gas of ordinary density 
the average rotation of the mole¬ 
cules would have the known value. 
The cyanogen bands in this comet 
show a preference for the rota¬ 
tional states which correspond to 
a temperature of 300 degrees abso¬ 
lute (about room temperature), 
and also a second group of lines 
indicating a slower rotation, such 
as would be found at 50 degrees 
absolute—much colder than liquid 
air. 

If the density were not so exces¬ 
sively low, it would be impossible 
for two groups of molecules rotat¬ 
ing at such different average rates 
to remain distinct. As things are, 
the observers suggest that the 
molecules of CN may be produced 


-ASTRONOMY- 

by two different processes of disso¬ 
ciation of parent molecules (such 
as would originally escape from 
the solid particles of the head), 
and that one of these processes sets 
them in more rapid rotation than 
the other. 

If these molecules were left en¬ 
tirely to themselves, their rotation 
would slow down to almost noth¬ 
ing; for a transition from one state 
of pure rotation to a slower one, 
with emission of radiation of very 
long wavelength, is possible under 
the quantum rules for any mole¬ 
cule composed of unlike atoms. 
What prevents this from happen¬ 
ing appears to be the absorption of 
sunlight by the molecule. This 
tends, on the average, to increase 
the rotational energy, and may un¬ 
do the first effect, or strike a bal¬ 
ance where the two compensate 
one another. 

This reasoning explains also 
what would otherwise be very 
puzzling. The carbon bands, pro¬ 
duced by the C, molecule, show 
evidence of many rapidly rotating 
molecules, corresponding to a rota¬ 
tion temperature of 3000 degrees. 
But this molecule, being composed 
of two identical atoms, cannot un¬ 
load its energy by the “pure rota¬ 
tional” transitions — they are for¬ 
bidden by the quantum laws. 
Hence, the absorption of sunlight 
would gradually build up the aver¬ 
age rate of rotation to a high level. 

There remains a fairly conspicu¬ 
ous group of lines or narrow 
bands in the violet (between 3980 
and 4130 A) which has not yet 
been identified and presents one of 
the last unsolved problems of 
astronomical spectroscopy. 

While this remains a mystery, 
another important problem has 
just been solved. We have spoken 
before in these columns of the in¬ 
terstellar lines which are absorbed 
by atoms scattered with extreme 
sparseness in the depths of space 
remote from the stars. Besides 
atoms of sodium, potassium, calci¬ 
um, titanium, and iron, the famil¬ 
iar molecules CN and CH have 
been identified — but by very cu¬ 
rious-looking spectra. During the 
extremely long times of isolation 
m interstellar space, a rotating and 
oscillating molecule has time to 
make the transition, step by step, 
to lower states. Being free from 
stimulation by near-by stars, such 
molecules should practically all be 
in the rock-bottom ground-state 
of lowest energy, beyond which it 
is not possible to go. A molecule 


in such a state can absorb but one, 
or at most two or three, of the 
lines in the corresponding band — 
so that a whole complex band- 
system containing thousands of 
lines will be reduced to one line 
where each of a group of many- 
lined bands is normally found. 
These lines, moreover, correspond 
to a transition from the state of 
lowest possible rotation to the next, 
and are usually faint in compari¬ 
son to other lines of the band, cor¬ 
responding to more rapid rotation. 
A thorough analysis of the bands, 
however, points with certainty to 
the particular line in question. 

A fter these highly simplified 
spectra had been identified, four 
sharp interstellar lines remained. 
Discussion of these at a conference 
on interstellar molecules at the 
Yevkes Observatory led to the 
suggestion that three of them (with 
wavelengths 4232 58, 3957.72, and 
3745.33), which were spaced about 
as the residual lines of three band- 
groups might be expected to be, 
might arise from some ionized 
molecule, such as CH^ or C 2 +. 
Returning to the University of 
Saskatchewan, Dr. Herzberg, with 
his colleague, Dr. Douglas, proced- 
ed to make molecules of this sort 
by the effective method of passing 
a discharge through helium con¬ 
taining a trace of the vapor of 
benzene, C fl H rt — a heavy molecule 
which can be broken up into all 
sorts of pieces. Three new bands 
appeared in the spectrum, with 
heads at 4225, 3954, and 3743. The 
individual “rotational” lines in 
these bands were widely spaced, a 
proof that they come from some 
very light molecule — indeed, from 
one containing a hydrogen atom. 
Analysis of the structure served to 
identify the residual lines of the 
three bands, which were at 4232.57, 
3957.71, 3745.30 — agreeing within 
the errors of measurement with all 
three interstellar lines. More de¬ 
tailed study of the bands showed 
that they were of a type which 
could be produced only by CH+ 
among those molecules whose 
spectra were not already known. 

As neutral CH molecules were 
already known in interstellar space, 
the presence of such molecules in 
the ionized state might have been 
anticipated. Only one sharp inter¬ 
stellar line at 3579.04 remains un¬ 
identified. The chance that it may 
turn out to belong to some other 
ionized molecule now looks good.— 
Princeton University Observatory. 
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PSYCHIC RESEARCH 


How They Do It 

By Prestidigitation, Dunninger Duplicates 
"Phenomena" that have Fooled the Public 


O N the evening of November 10, 
1941, members of the Scien¬ 
tific American Committee for the 
investigation of Psychic Phenome¬ 
na, their guests, and representa¬ 
tives of the press assembled in a 
room in the Waldorf-Astoria hotel, 
in New York City. The purpose of 
the meeting was educational, for 
Dunninger, Chairman of our Com¬ 
mittee, proposed to produce some 
of the more noteworthy “phe¬ 
nomena” he has witnessed during 
his more than a score of years as 
researcher in the realm of the oc¬ 
cult. In duplicating these so-called 
psychic spectacles, two purposes 
were accomplished. The extent to 
which modern conjuration may 
offer delusion and deception was 
demonstrated, and bogus mediums, 
who have presented — and who 
still present — “phenomena” which 
are demonstrably hocus-pocus, and 
by which the public is annually 
bilked of an estimated 50 million 
dollars, were exposed. That leger¬ 
demain, prestidigitation, and cer¬ 
tain types of mechanical artifices 
performed by and in the hands of 
a clever operator can completely 
bemuse an audience of higher than 
average mental caliber was con¬ 
clusively proved at this meeting. 

Our Chairman, one must re¬ 
member, has been practicing the 
arts of deception for many years; 
furthermore, in the course of his 
investigatory work into psychic 
matters, first with Houdini and 
later on his own behalf, he has 
witnessed over 1000 so-called oc¬ 
cult demonstrations of physical 
nature, all of which must be ac¬ 
cepted as pseudo, for Dunninger 
has successfully duplicated by 
trickery or explained by natural 
means all of the “phenomena” 
that have thus far been brought 
to his attention. However, this 
must not be taken as an indication 
that either the Chairman or the 
members of our Committee are en¬ 
gaged in a “witch hunt.” Far from 
it. Since the advent of Spiritual¬ 
ism in its present form, about 1848, 
too many unexplainable incidents 
have come to .public attention to 


dismiss lightly, and as pure hokum, 
the theory of return to earth after 
death. If our Committee, individu¬ 
ally or collectively, were of that 
mind, there would have been no 
need or excuse for the original or¬ 
ganization of that body. To the 
contrary, and notwithstanding all 
other claims, the inquiry of the 
Scientific American Committee in 
the field of the supernatural in no 
sense questions any form of re¬ 
ligious belief, nor docs it seek to 
cast aspersions on any individual 
or group who may lay claim to 
super-normal powers. The indis¬ 
putable truth about psychic mat- 



Dunninger; Miss Jane Schuele 


ters is the aim of the Committee, 
but, by the same token, no credit 
or mercy can be extended to me¬ 
diums or others whose practices 
are clearly shown to be nefarious 
and therefore not in accord with 
public welfare. 

To emphasize how trickery can 
be utilized, Dunninger called two 
members of the audience to the 
platform and asked them to tie a 
number of simple knots simulta¬ 
neously in two pieces of rope. 
While this was being done, he ex¬ 
plained that Madame Stewart, a 
noted medium from Cleveland, 
Ohio, had based her claims to su¬ 
pernatural powers on ability to 
untie knots in the dark , while at¬ 
tendants at the seances held the 
four ends of the two ropes. In a 
room flooded with light, two men 
chosen at random from the audi¬ 
ence each held two ends of the dual 



These knots disappeared 


ropes while the magician proceed¬ 
ed to untie them. Never once did 
the ends of the rope leave the 
hands of the witnesses. 

T o assist in his next demonstra¬ 
tion, the Chairman requested a 
young lady, Miss Jane Schuele, to 
be seated at a small table opposite 
him on the platform, with her back 
to the audience. He displayed a 
stack of ten small slates, which 
were placed on the table. He then 
asked Miss Schuele to write on a 
slate the name of a deceased friend 
or relative and the date of the de¬ 
mise. This she did in such a man¬ 
ner that no one could see what had 
been written and then laid the 
slate, writing side down, on top of 
the pile. Dunninger picked up 
what he termed his “concentration 
slate,” a larger edition of the one 
Miss Schuele had used, and placed 
it over the top of the stack of slates. 
Drawing a chalk line on the large 
slate, he termed this “the concen¬ 
tration line.” Leaning back in his 
chair, he lifted his “concentration 
slate” from the pile of smaller ones 
and gazed at it, meanwhile re¬ 
questing Miss Schuele to concen¬ 
trate as intensely as possible on the 
chalk line. Without hesitation, he 
then gave the name that had been 
written on the smaller slate and 
the date of that person’s death. 

This was temporarily mystifying, 
but when the Chairman changed 
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places with Miss Schuele at the 
table and repeated the trick, ask¬ 
ing the young lady for a different 
name and date, the audience saw 
clearly how the apparently amaz¬ 
ing effect was so simply accom¬ 
plished. As the magician leaned 
back in his chair and picked up the 
“concentration slate,” he also 
picked up the top one of the small¬ 
er slates — the one with the mes¬ 
sage on it. This was easily done, 
for the inner edges of the frame of 
the “concentration slate” were 
made to fit perfectly around the 
outer edges of the slate which bore 
the message. As that slate had been 
placed message-side down on top 
of the pile, the writing appeared 
to the manipulator when picked up 
simultaneously with the “concen¬ 
tration slate,” but not to Miss 
Schuele, nor, in the first instance, 
to the audience. 

T he term “independent writing” 
has in modern times been ap¬ 
plied to many forms of supposedly 
mysterious appearances of writing 
on a slate or a piece of paper, and 
various methods and rituals are 
used in the course of its production. 
(July and August 1941). To dem¬ 
onstrate one of these, Dunninger 
called two representatives of the 
press to the platform. They were 
Mr. Robert Dunn, of King Fea¬ 
tures, and Mr. Phil Hamburger, of 
The New Yorker. Handing each 
man a piece of ordinary cardboard 
about six by nine inches, he asked 
them to sign their names on one 
side of their cardboard. Then, to 
insure that the witnesses would 
see both sides of the cards before 
and after the trick was completed, 
he had them exchange cards and 
autograph the remaining blank 
sides, which left a Dunn and a 
Hamburger signature on either 
side of each card. After the cards 
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were given to the two men for sig¬ 
nature, Dunninger did not handle 
them. The witnesses placed the 
cards together, tied them with a 
ribbon and placed them in a strong 
box provided by a member of our 
Committee. They locked the box 
and retained the key. The strong 
box, without being touched by 
Dunninger, was securely taped, 
hooked to a rope which was 
thrown over the top of a 9-foot 
screen, and hauled up m plain 
view of the audience, where it re¬ 
mained for approximately an hour 
while other demonstrations were 
presented. 

For the denouement of this trick, 
a New York telephone book for the 
borough of Manhattan was utilized. 
Dunninger asked a member of the 
audience to open the book at ran¬ 
dom. The magician held the book 
spread out at the designated page, 
requested another member of the 



Messrs. Dunn And Hamburger 
examine the names, find Gill's 


audience to take pencil in hand 
and, by making a circular motion, 
to mark any name on the two open 
pages. The man revolved his pen¬ 
cil several times in mid-air, then 
brought the point down. It came to 
rest on the name of Alfred Sasha 
Gill. The name was read from the 
book by the witness and under¬ 
scored so that others might cor¬ 
roborate his statement. 

Messrs Dunn and Hamburger 
were now recalled to the platform. 
Together they removed the strong 
box from the rope, tore off the tape, 
and unlocked the box, which at no 
time was touched by Dunninger. 
Somewhat gingerly, as though 
fearful of what they might find, 
the witnesses removed the cards, 
still fastened together by the rib¬ 
bon, which they now untied. Each 
quickly looked at his card to de¬ 
termine whether the names were 
still there. Not only were the two 

AMERICAN 
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names present,, written in ink, but 
also, scrawled in heavy black pen¬ 
cil on one card was the name — 
Alfred Sasha Gill! For the sake of 
emphasis, it must once more be re¬ 
peated that after handing the cards 
to Messrs. Dunn and Hamburger 
for their signatures at the begin¬ 
ning of the trick, Dunninger did 
not lay hands on them again, yet 
the name of Alfred Sasha Gill, 
chosen from the telephone book by 
a third and independent witness, 
after a fourth had blindly selected 
the page, was clearly apparent to 
all. 

A s everyone present knew, and as 
Dunninger forcefully stated, 
each of these “phenomena” had 
been accomplished solely by trick¬ 
ery, motivated by digital dexterity 
acquired through years of assidu¬ 
ous practice. Performed by a man 
who, among other accomplish¬ 
ments, is admittedly a magician, 
they were breath-taking, interest¬ 
ing, and entertaining. But, those 
identical feats of legerdemain, pre¬ 
sented under the spell of darkness, 
or soft lighting — possibly with a 

• Scientific American, in collabora¬ 
tion with The Universal Council for 
Psychic Research, offers $15,000 to 
any medium who can produce a 
spiritistic effect or a supernatural 
manifestation under the rules and 
regulations published on page 210 of 
our April 1941 issue. • 


subdued musical accompaniment 
and the intriguing odor of incense 
permeating the roonT—have been 
called “psychic manifestations” by 
the medium conducting the seance. 
With that sort of bogus perform¬ 
ance, our Committee has no pa¬ 
tience. We still, however, seek the 
truth concerning the physical type 
of psychic phenomena, and wel¬ 
come all sincere offers of assistance 
and ihfdrmation. 

2k 
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Di. Carrel’s Immortal Chickeu Heart 

Present Authentic Facts about This 

Celebrity" 


ALBERT H. EBEUNG. M.D. 

Ledsrla Labor* toriea. Inc 

A tiny fragment, removed in 
1912 from the heart of an un¬ 
hatched chick embryo by the emi¬ 
nent Dr. Alexis Carrel, began then 
the most extraordinary career ever 
enjoyed by a chick or a part of a 
chick. It has attained potential im¬ 
mortality. The present descen¬ 
dants of the cells in this fragment, 
now spoken of as Carrel’s 
immortal chicken tissue, 
or the “old strain,” are in 
their 30th year of inde¬ 
pendent life in the wholly 
artificial environment of 
laboratory glassware. 

Their growth is inde¬ 
pendent of time. Under 
the established condi¬ 
tions, the cells do not 
grow old, and now, after 
practically three times 
the lifetime of a normal 
chicken, they are as 
young and healthy as 
ever. 

The Carrel tissue, and others 
similarly cultivated, daily perform 
important services to advancing 
medical science. Independently 
growing cells, able to convert 
nutrients into new cells of their 
own kind, possess unique value as 
reagents for investigating biologi¬ 
cal problems. They are released 
from the natural defenses that 
protect organisms and hence re¬ 
spond freely to changes in their 
environment. 

The scientifically important re¬ 
searches conducted with the “old 
strain” have filled volumes of re¬ 
ports. Among them, for example, 
have been studies of changes in 
environment -on cell growth and 
cell characteristics. It has been 
found that blood plasma, included 
in the tissue culture medium, ex¬ 
erts an effect on the rate of growth 
of the cells varying with the age 
of the animal supplying it. Thus 
changes accompanying aging have 
been studied. 

The history of the “old strain” 


is closely bound up with the pro¬ 
gressive development of tissue cul¬ 
ture technique as carried out in 
Dr. Carrel’s laboratory. The pro¬ 
cedures are used in the cultivation 
of numerous pure strains of cell 
types other than the original “im¬ 
mortal chicken tissue” of Carrel, 
such as, for example, various types 
of epithelial cells, cartilage, thy¬ 
roid, liver, certain cell types from 
the blood as well as various strains 
of malignant cells (sarcoma and 


carcinoma), in a known condition 
of activity and on media of almost 
unvarying composition. 

One important use of tissue cul¬ 
ture is in the study of the mys¬ 
terious viruses, potent causes of 
many diseases—among others, in¬ 
fluenza, measles, and poliomyelitis 
(infantile paralysis) in man, and 
distemper, rabies, and encephalo¬ 
myelitis in animals. Viruses, so 
far as is now known, will grow 
only in the presence of living cells. 
In ordinary living tissue the native 
defenses of the organism against 
external harm affect the growth of 
viruses. Consequently a controlled 
environment must be created to 
permit their cultivation for study. 
That situation exists for certain 
viruses in tissue cultures. A few 
viruses will grow in the pure strain 
of the original Carrel tissue. Others 
require the favorable environment 
of cultures of other tissues grown 
by the technique developed by 
Carrel. 

The many years the cells of the 
“old strain” have been under cul¬ 


tivation and the constant 
conditions under which 
they are maintained 
cause them to grow 
steadily, independent of 
time. They multiply— 
proliferate—at an unchanging rate, 
and their characteristics are well 
known and invariable. Their long 
pedigree and the mass of informa¬ 
tion accumulated about them in 
nearly 30 years make these cells 
the best possible material for test¬ 
ing the effects of a large number 
of substances of clinical and com¬ 
mercial value. For example, with 
them much can be learned about 
the action of drugs, such as those 
of the sulfanilamide family, upon 
living tissue. Similarly, they pro¬ 
vide a unique way of studying the 
antiseptic action of germicidal 
compounds. To be a safe antisep¬ 
tic, a substance must be more toxic 
to bacteria than to the healthy 
tissue of the wound to 
which it is to be applied. 
This is not true of many 
germicides. The all-impor¬ 
tant toxicity ratio — the 
dilution of a substance re¬ 
quired to kill a standard 
bacterial culture, compared 
with the dilution that kills 
a culture of tissue cells— 
can be directly and ac¬ 
curately determined with 
this tissue. The standard 
strain is being widely 
used in tests of this sort 
at Lederle Laboratories 
and has already thus “earned its 
keep” over and over again. 

Although this tissue’s history is 
sufficiently impressive without 
embellishment, legends, some of 
them fantastic, have grown up 
about it. In these tales Dr. Carrel’s 
original tiny fragment of chick 
embryo heart-tissue has grown 
into a large, pulsating chicken 
heart; or pieces have to be “snipped 
off” from time to time to hold it 
in bounds; or it is being kept in 
a glass jar or on a white marble 
slab, with the added setting of a 
group of scientists crowded around 
intently watching and tending it 
constantly, day and night! 

Y et, even though the simple facts 
lack some of the drama of the 
legends, they are important and no 
less interesting. On January 17, 
1912, a minute piece of heart 
muscle was removed from an un- 
hatched chick embryo. This tiny 
fragment, during repeated trans¬ 
fers into fresh nutrient medium, 
pulsated for a little over one hun- 
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This technician is transferrinf tissue cultures and giving them fresh 
medium in which to arow. Test tubes at left contain culture medium. 
Carrel flasks, in which tissue is artificially grown, are at the riaht. Black 
clothina and black surroundings reduce reflection of liaht and improve 
the technician’s level of visibility in performina this exactina work 


dred days after its separation from 
the orginal heart. By that time 
connective tissue cells—fibroblasts 
—which also were present m the 
original fragment, had gradually 
outgrown the muscle cells. The 
result therefore was ultimately a 
pure strain of fibroblasts, which 
pulsed no more. These cells have 
the property of continuing to form 
a network of tissue in a wholly 
artificial environment, not as part 
of a chick. 

They multiply today as actively 
as they did at the beginning of 
their artificial life. The rate of 
growth has not diminished and 
they are constantly maintained 
under conditions favoring their 
optimum multiplication. 

T he strain of cells is now in its 
30th year of life outside of the 
organism from which it arose. In 
other words, it is potentially im¬ 
mortal. This is not a probability, 
but an irrefutable fact. In a few 
cases chickens have lived over 20 
years, but the average lifetime of 
the barnyard fowl, if it can escape 
the axe, is not much over ten 
years Hence, these cells derived 
from the chick embryonic heart 
muscle m 1912 have far outlived 
the chicken into which the embryo 
would have developed m the nat¬ 
ural course of events. 

If it had been feasible to keep, 
and nourish, every sub-culture 
that could have been derived from 
the original tiny fragment of heart, 
dividing each in turn ad infinitum, 
the mass of tissue would now be 
far larger than our whole solar 
system could contain. That, of 
course, sounds fantastic, yet it is 
mathematically demonstrable. 

As the culture continually tends 
to form a more or less compact 
mass of tissue that doubles in size 
every 48 hours, each fragment 
must be subdivided, if its bulk is to 



Living old strain fibroblasts 


be kept within practicable limits. 
Moreover, nutrition, respiration, 
and elimination of waste products 
are limited by the size and by the 
physical, physiochemical, and 
chemical conditions of the culture. 
For these services the cells depend 
upon the diffusion of substances 
through the semi-solid, jelly-like 
medium in which they are kept. 
Thus, if the culture were allowed 
to grow into compact masses, then 
those cells in the thickened por¬ 
tion would suffer from lack of 
proper nourishment, sufficient oxy¬ 
gen, and removal of waste prod¬ 
ucts. Some cells would die, others 
would be poisoned, and total death 
of the culture might result. 

Actually, therefore, the average 
individual piece of tissue that is 
transferred to fresh medium is not 
larger than the head of a pm. 

When the strain was started in 
1912, it was necessary to transfer 
the tiny fragments every 48 hours, 
but later the method was modified 
and now transfer to new medium is 
less frequent. 

The strain is ordinarily kept in 
small, flat, tightly-stoppered glass 
containers—Carrel flasks. The 
Carrel flask,developed for this type 
of cell culture, is made of Pyrex 
glass an inch and a half in diame¬ 
ter, about half an inch high, with 
an oblique neck. The amounts of 


nutrient medium and air in a flask 
are large in proportion to the total 
mass of tissue, so that several frag¬ 
ments (from two to four) can be 
kept in one flask, and transfer to 
a fresh medium need be made only 
every seven or eight days. The life 
processes—metabolism—of the tis¬ 
sue produce no dangerous varia¬ 
tions in the condition of the 
medium during the length of its 
stay in a flask. Any surplus tissue 
is discarded at the time of transfer. 

I n all the procedures involved m 
the cultivation of these cells, 
rigid aseptic precautions must be 
taken at all times; that is, the cul¬ 
tures must be kept completely free 
from bacterial contamination. The 
medium best suited to maintain 
the optimum multiplication of 
these cells is composed of chicken 
plasma, chick embryonic juice, and 
Tyrode’s solution, mixed in certain 
proportions. Each of these con¬ 
stituents of the medium is espe¬ 
cially prepared for the purpose. 

Plasma, the clear fluid part of 
blood, is obtained by bleeding an 
anesthetized chicken from a suit¬ 
able artery under aseptic con¬ 
ditions and separating the cell 
elements—corpuscles—in a centrif¬ 
ugal machine. The clear fluid that 
constitutes the plasma is drawn 
off and preserved in a refrigerator. 
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Chicken plasma obtained under 
proper conditions will remain fluid 
for weeks, and thus can be stored 
for use at any time. 

The embryonic juice is prepared 
by finely mincing the tissue of un¬ 
hatched chick embryos and sepa¬ 
rating the fluid part. This juice 
also can be stored in the refrigera¬ 
tor for use. The embryonic juice 
contains most of the essential 
nutritive as well as growth-pro¬ 
moting substances required by the 
cells for their continuous multi¬ 
plication. Some essentials, of 
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Stained old strain fibroblasts 

course, are furnished by the con¬ 
stituents of the plasma. 

Tyrode’s solution is a solution of 
several salts and glucose. It acts 
as a diluent for the plasma and 
tissue juice, and supplies certain 
metals essential to cell growth. 

When the medium is needed, 
plasma is combined with the tissue 
juice and salt solution. Soon after 
these constituents are mixed, 
coagulation — clotting — occurs. 
Hence, it is necessary to introduce 
the medium into the culture flask 
and, while still fluid, submerge the 
tissue fragments in it. Then, when 
the whole is left undisturbed, a 
soft, uniform clot quickly forms. 
This is firm enough to hold the 
tissue fragments in place and, at 
the same time, to furnish an in¬ 
visible, fibrinous network in which 
the cells can multiply, and through 
which the fluid part of the medium 
and oxygen (from the air con¬ 
tained in the flask) can diffuse to 
reach the cells. 

During their stay in the flasks, 
the cultures are bathed at inter¬ 
vals by introducing a quantity of 
Tyrode’s solution, leaving it for a 
time, and then withdrawing the 
fluid by gentle suction in order not 
to disturb the coagulum. After 
this washing to remove waste 
products, fresh, diluted embryonic 
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juice is added to replenish the food 
supply. Enough air enters the flask 
during the manipulations to renew 
the oxygen supply. 

Microscopic observations of the 
cultures can be made at any time 
at moderate magnifications. For 
high magnification (1000 diame¬ 
ters or more), fragments of the 
tissue can be transferred to 
specially constructed containers— 
microflasks—which have paper- 
thin glass walls. Also, cell be¬ 
havior in these flasks can be 
permanently recorded by micro 
motion pictures. 

In July, 1939, Dr. Alexia Carrel 
retired from the Scientific Staff of 
the Rockefeller Institute for Medi¬ 
cal Research. His department, the 
Division of Experimental Surgery, 
was discontinued and his organiza¬ 
tion dispersed. The writer, who 
was associated with Dr. Carrel for 
over 27 years, brought the “old 
strain” to the Division of Virus 
Research at the Lederle Labora¬ 
tories in Pearl River, New York. 
Here, in a well equipped, modern 
tissue-culture laboratory, the 
strain continues to live uninter¬ 
ruptedly. Two former technical 
assistants of Dr. Carrel, Mrs. E. 
Hull and Miss D. Olmstead, are 
responsible for the important work 
of maintaining the stock cultures. 

No other laboratory in the world 
possesses this strain under cultiva¬ 
tion. Through the years, Dr. Car¬ 
rel gave cultures of it to various 
individuals in research labora¬ 
tories here and abroad. There is no 
record of any of them having sur¬ 
vived. Hence these laboratories 

have the unique distinction of 
being the sole custodians of Dr. 
Carrel’s original, potentially im¬ 
mortal strain of cells. 

• • • 

IN BIG DEMAND: In the entire na¬ 

tion there are less than 5000 physi¬ 
cists, and of these between one third 
and one quarter are already engaged 
in defense work. 

• • • 

CRYSTALS 

Structure Demonstrated 
By Steel Balls 

Steel ball bearings are used by 
scientists to study the structure of 
all sorts of materials. Dr. Ralph P. 
Johnson, physicist in the General 
Electric Research Laboratory in 


Schenectady, is shown in one of 
our photographs, stacking up a 
model of a face-centered cubic 
crystal, such as is found in alu¬ 
minum, silver, gold, calcium, cop¬ 
per, lead, and a number of other 
elements. Each steel ball repre¬ 
sents one atom and is about 20,- 
000,000 times the size of the real 
thing. 

All crystalline substances have a 
specific geometrical arrangement 
of atoms which assists the physicist 
in identifying the material. The 
face-centered cubic type, as illus¬ 
trated by the arrangement of the 
steel balls, is one in which each 
atom in a crystal is the center of a 
spherical cage formed by twelve 
surrounding atoms. 

More than one material may 
have the same geometric arrange¬ 
ment of atoms. Once this type has 
been determined, usually by ob¬ 
serving the pattern of diffraction of 
X-rays, the physicist distinguishes 
members of the group by the size 
of the atoms. 

The arrangement of the steel 
balls shown in the picture is the 
densest that can be obtained. If a 
large number of similar balls were 
dropped at random into a pail, 
many would naturally fall into this 
arrangement. The group as a 
whole, though, would be more 
loosely packed than the balls ar¬ 
ranged by Dr. Johnson 

In the background is shown the 
atomic arrangement of crystals of 
table salt, iron, and calcium car¬ 
bonate. The square-block frame¬ 
work represents an iron crystal; 
the crystal of single-size spheres 
represents table salt; and the 
model containing spheres of two 
sizes represents a calcium carbon¬ 
ate crystal. 
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Wheat Peeled For Better Bread 

Process Developed by Mining Engineer Retains 
Grain Elements, Eliminates Fibrous Husks 


H. T. RUTLEDGE 

P eeling the wheat grain of its 
husk without cracking or injur¬ 
ing the kernel has been tried 
countless times, but each attempt 
to accomplish the feat in the last 
hundred years of milling in the 
United States has ended in failure. 
This peeling is desirable in order 
to produce flour from the wheat 
that retains all the desirable ele¬ 
ments of the grain, without the 
splintery, indigestible husks, yet 
inventors and milling experts had 
reached a point where they were 
ready to declare that the task was 
impossible. They never dreamed 
that the job might be done by 
someone who did not have the re¬ 
motest connection with milling or 
baking—but that is exactly what 
happened. 

The wheat-peeling process was 
discovered in 1937 by Theodore 
Earle, of California, a mining en¬ 
gineer, who admittedly knew noth¬ 
ing of milling methods or milling 
machinery. Experimental tests 


continued and data on the process 
were checked for the next four 
years. 

The Earle process was not origi¬ 
nally aimed at wheat-peeling. 
Rather, it grew out of tests with 
seeds, made with mining machin¬ 
ery—flotation cells of the type 
used to separate precious metals 
from baser elements. After many 
experiments, Earle discovered that 
grain seeds classify themselves, 
when subjected to the flotation 
treatment, into “talls ,, —seeds that 
come to the top—and “concen¬ 
trates”—grains that remain at the 
bottom of the flotation cells. Tails 
in wheat are found to be superior 
for milling purposes while con¬ 
centrates are superior for planting 
because they yield the better crops. 

I n a series of three tests of seeds 
so classified, conducted by the 
Kansas Wheat Improvement Asso¬ 
ciation and the United States De¬ 
partment of Agriculture Bureau of 
Plant Industry at Hays, Kansas, 
the concentrates disclosed in¬ 
creased per acre yields of 22 per¬ 


cent, 7.1 percent, and 11 percent 
over those per acre yields of un¬ 
treated wheat grain seeds. In the 
first two tests, the seed beds were 
cropped land; in the third test, the 
seed bed was fallow land. In all 
three tests, the same wheat gram 
variety was used 

Earle's chief interest, from the 
beginning of the experiments, was 
in the germination or fertility 
quality of seeds. He did not set out 
to find a way to peel wheat ker¬ 
nels of the fibrous, splintery, in¬ 
digestible husk, or epidermis, that 
has been blamed for many gastric 
disturbances. Discovery of the 
peeling process occurred quite by 
accident. 

In one test, wheat grains were 
mixed with water in a single flota¬ 
tion cell. The mixture was placed 
in agitation and then—the tele¬ 
phone rang. Earle answered the 
call but talked longer than he an¬ 
ticipated. When he returned to the 
cell, he found slivers of wheat 
husks floating on top of the water. 
He examined the grains and they 
were free of husks. That started 
the ball rolling. Dozens of follow¬ 
up tests took place in the ensuing 
months and finally the peeling 
process was perfected. 

M. Lee Marshall, President of 
the Continental Baking Company, 
became interested in the achieve¬ 
ment because one feature of the 
process was of particular impor¬ 
tance: it removed the husk with¬ 
out cracking the wheat kernel. 
That meant that all the vitamin, 
mineral, and protein content of 
the wheat grain was kept intact. 
It meant, too, that these deposits 
would be ground into flour just as 
nature had stored them in the 
wheat kernel. 

H ere was big news to a baking 
executive who had been look¬ 
ing forward to the day when he 
might market a bread that con¬ 
tained the wheat vitamins, but not 
the scratchy husks which give 
whole wheat bread its bitter taste. 

Preparation of the wheat for 
actual grinding under the Earle 
process combines many of the 
steps employed in ordinary mod¬ 
ern milling. The flotation method 
unites with these steps to establish 
a smooth-running process that 
produces flour from which is baked 
Staff , a new, natural wheat bread. 

The business of receiving, bin¬ 
ning, and rough cleaning wheat 
under the Earle process is like that 
used by all good millers. Ten cells 
constitute the peeling machinery. 
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These are rubber-lined tanks, each 
equipped with a rubber-covered 
impeller. The grain is mixed with 
water in such proportions as to 
form a slurry that can be agitated 
by the cell impellers. The ten cells 
are linked at the bases by connect¬ 
ing pipes. 

The slurry of wheat and water 
enters the first cell and undergoes 
agitation by an impeller. Then an 
edible re-agent is added to the 
slurry to form a froth which col¬ 
lects the feathery husks as they 
break away from the kernels. The 
slurry moves rapidly from cell to 
cell, the wheat husks, which mil¬ 
lers call “bee-wings,” amassing on 
top, the wheat kernels dropping to 
the bottom. The froth is skimmed 
from the tops of the cells as it 
thickens. 

P assage of the mixture from cell 
to cell occupies about nine min¬ 
utes and the cleaned and peeled 
wheat leaves cell number ten to go 
to a vibrating screen that shakes 
much of the water from the kernel 
surfaces. The peeled grains then 
move into a whizzer, a continuous 
type of centrifuge, where more 
water is removed. From the whiz¬ 
zer, the kernels go to a dryer, 
through which flows a swift cur¬ 
rent of warm air. This dryer is a 
steel tube five feet m diameter and 
30 feet long. It is fitted with a cen¬ 
tral flue and six concentric flues. 
Here the grains remain for about 
12 minutes, moving at high speed 
and tumbling finally into the 
aspirator which takes out any 
specks of husks lodged in the ker¬ 
nel creases. 

Still feeling moist to the touch, 
the grains flow to tempering tanks 
to remain several hours. When 
they emerge, they are externally 
dry. All moisture has been ab¬ 
sorbed. 

Now ready for grinding, the 
cleaned, peeled, dry wheat grains 
go to a battery of pulverizers of 
hammer-mill design and become 
flour containing the nutritive ele¬ 
ments of the £ran coats of the ker¬ 
nel, the vitamins (vitamin Bj, 
vitamin B 2 , nicotinic acid), and 
the minerals and proteins of the 
berry, but free of the woody, outer 
coating. 

The bread made from this flour 
contains 444 to 566 International 
Units of vitamin B, to the pound 
loaf, 1.02 milligrams of vitamin B a 
(riboflavin), and 12.7 milligrams 
of nicotinic acid. The methods used 
in these determinations were: (1) 
thiamin—biological, thiocrome, and 


fermentation: (2) riboflavin— 

microbiological; (3) nicotinic acid 
—colorimetric. 

A typical freshly baked loaf of 
the bread reveals itself as follows 
in analysis: 

Moisture. 37.40% 

Total Solids. 62.60% 


100 . 00 % 

Composition of Solids 


Protein . 

. . . 15.92% 

Ash (less salt) . . . 

. . . 2.13 

Salt (NaCl). 

. . . 2.17 

Crude Fiber. 

. . . 1.71 

Crude Fat. 

... 6.31 

Carbohydrates . . . 

... 71.76 


100.00% 


A comparison of white bread, 
ordinary whole wheat bread, and 
the new peeled-wheat bread dis¬ 
closes that Staff contains 2.13 
percent minerals as against 1.14 
percent for whole wheat and 1 03 
percent for white bread. 

Dr. John R. Murlin, food au¬ 
thority, University of Rochester, 
New York, recently told the Na¬ 
tional Nutrition Conference for 
Defense that the only way to get 
all the nutritive elements of the 
wheat grain into bread is “by pro¬ 
ducing whole-wheat flour and 
making whole-wheat bread.” He 
explained that his own experi- 


JOSEPH C. COYLE 

H idden here and there in the 
mosaic of Yuma mesa, and 
buried in its topsoil, I find the let¬ 
ters of the alphabet. Some of them 
are scarce, but many letters are 
more or less plentiful and are re¬ 
markably perfect in shape. With 
the collection I have, I build many 
words, sentences, paragraphs. 

One day an army plane roared 
just above my head. Involuntarily, 
I ducked. When I straightened up 
I held a perfect capital A in my 
hand. There were already a Y and 
a couple of Ls in my rock pile. I 
could now spell “Ally” with stone 
letters. 


ments with a natural wheat bread 
disclosed the following story: 

“The average per-capita con¬ 
sumption of wheat is four bushels, 
or 240 pounds. Deprived of its 
roughest constituent, 2 percent 
only, by weight, ground • without 
sifting or bolting whatever, the 
amount will make 355 pounds of 
bread as compared with 221 pounds 
on a rich formula from 75 percent 
extraction of the grain. 

“The 355 pounds of whole 
wheat, according to digestibility 
figures in a recent experiment in 
our own laboratory, on ten men, 
would yield 356,000 and some odd 
calories; compared with a white 
bread eaten by the same men, 
240,000 and some odd calories, a 
saving of 116,000 calories, or 
enough to support the average man 
on our diet squad for 36 days. In 
other words, eating whole wheat 
bread would save over a year’s 
supply of energy for yourself in 
the course of a year.” 

Thus, through the happenstance 
of a lengthy telephone call, a new 
type of bread that appears to hold 
promise of economy plus added 
nutrition has been made available. 
These factors, and the seed classi¬ 
fications made possible by the 
original flotation experiments, may 
mean much to the average bread 
consumer and to the farmer. 


These stones range in color from 
light gray to nearly black, and 
most of them are so hard that they 
ring like cast iron when struck 
together. Some are shapeless and 
porous, but there are quantities of 
them, from the size of a straw to 
three inches in diameter, which 
closely resemble, in contour, frag¬ 
ments of petrified native wood. 
Nearly all are without a semblance 
of grain, however. The greater 
part are fairly straight and under 
12 inches long, though I found one 
an inch in diameter and 64 inches 
long. 

Cloudy days, though rare at 
Yuma, are best for rock hunting, 
since the sun’s glare on the light- 
colored desert is then eliminated. 


• • • 

Desert Alphabet 

Strange Letters oi Stone are Found in the 
Sand Wastes of South-western Arizona 
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Second best is early morning or 
late afternoon, when shadows grow 
long and every pebble in the desert 
mosaic stands out against the drab 
background of gray sand. 

My stone vocabulary grew by 
leaps and bounds, but it still cen¬ 
tered around words requiring Ls, 
Ts, Ys, and so on. One day I parked 
my automobile and stepped out. 
There lay a perfect Q I could now 
spell “quit,” “quill.” The letter O 
eluded me for a long time, but I 
now have several—some strikingly 
perfect. Although I wanted to 
spell out my name with the stone 
letters, the only Cs I found at first 
were imperfect, and E apparently 
was non-existent. Then one day 
I spied a very good capital E which 
a kangaroo rat had kicked out of 
his tunnel. 

Many of the thick patches of 
specimens resemble closely in con¬ 
tour those of clumps of growing 
rnesquite brush nearby. I was 
amazed to find a round stone about 
an inch in diameter and three feet 
long, with a groove cut by termites 
along one side; also logs, one of 
which is 30 inches in diameter and 
20 feet long, outlined in porous 
stone and closely resembling cot¬ 
tonwood in shape. Stumps are out¬ 
lined in the same porous rock, with 
stone roots radiating from them 
Underground, as well as on the 
surface, are long stone roots 

A well-known geologist to whom 
I submitted the evidence stated 
that the specimens, when tested 
with acid, proved to be sand grains 
cemented by lime. Also that, judg¬ 
ing from the photographs and the 
method of occurrence of the speci¬ 
mens, these undoubtedly were 
once plant roots and stems which, 



Formerly a five-foot root 

in decaying, left hollow spaces in 
the earth. Sand then filtered into 
the spaces and lime was added 
through the agency of percolating 
waters containing this mineral in 
solution. As the plant root frag¬ 
ments would have been branched 
in many cases, and later broken, 
the accidental resemblance of a 
few of the specimens to letters is 
expectable. 

It is my own further hypothesis 
that the shape of many of these 
letteis, as well as the other strange 
loops and crooks, has resulted 
from termites plastering the roots 
and stems of native wood and 
plants with their familiar tubes of 
sand, which then became consoli¬ 
dated into stone by the infiltration 
of water impregnated with lime, 
as just explained. The layers and 
folds of sand on the exterior of 
some specimens cannot be distin¬ 


guished from fresh termite work, 
when the two are placed side by 
side. More than once I have picked 
up what I thought was a nice speci¬ 
men, only to have the outside fall 
away, revealing a stick of wood 
which had been only recently plas¬ 
tered by the tiny insects. These 
specimens of termite work are 
often partially or wholly hollow, 
where the wood, covered with 
sand, rotted away before harden¬ 
ing took place. Crossed, branched, 
and ciooked sections of these 
specimens later broke into sections 
resembling in some cases letters of 
the alphabet and various other 
things. 

• • • 

TROPOSPHERE 

Studies Carried Out 
Near Sea-Level 

Coldest spot in the United States 
is not Havre, Montana, but in semi- 
tropical Santa Monica, in Southern 
California, where at one certain 
spot the average August tempera¬ 
ture last summer was around 
minus 40 degrees, Fahrenheit, and 
frequently dropped to 104 degrees 
below zero! These temperatures 
were recorded in a scientific ice 
box located at the Douglas Aircraft 
factory where experiments for 
bombers operating in the frigid 
troposphere can be carried out at 
the more convenient ground level. 

Function of the “cold room,” say 
Douglas engineers, is to simulate 
the conditions and effects of ex¬ 
treme low temperatures on the 
various components of high-flying 
aircraft. Since, at 35,000 feet, the 
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Found by the "rock rassler,” near Yuma 



Further specimen! of the same kind 
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THE 

ASTORIA APARTMENTS 

of THE WALDORF-ASTORIA 

ONE-ROOM APARTMENTS THAT 
"LIVE 99 LIKE THREE ROOMS 


Living-room, to dining-room, to bedroom .. . presto changes that 
take place easily and gracefully... in apartments designed for 
greatest “livability” on conservative budgets . Surprisingly reason¬ 
able leases by the year, season or for shorter periods. Also “Town 
'House” suites in 2, 3 and i rooms. 



1- This attractive living-room . . . 

becomes, magically , a dining 
room ... 


3. and , finally , a sleep-inducing bed¬ 
room. \ 



Inspection invited. 
Descriptive booklet on request. 


THE WALDQRF-ASTORIA 

PARK AVENUE • 49TH TO 50TH • NEW YORK 
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troposphere has a near-constant 
temperature of 67 degrees below 
zero, the men, motors, metals, al¬ 
loys, plastics, and other materials 
used at such heights must be thor¬ 
oughly pre-tested. 

The trick is done with a com¬ 
bination of solid CO a —-dry ice— 
and methyl alcohol. Agitated to¬ 
gether and pump-circulated 
through a heat-exchange unit, this 
mixture will reduce the tempera¬ 
ture in the cold room from plus 80 
degrees to minus 104 in two hours. 
This bit of Siberia in Southern 
California is contained in a space 
some 14 by 16 by 8 feet. The room 
is insulated with 12 inches of fire- 
and corrosion-proof spun glass. 

“Our test program includes a 
study under polar conditions of 
fuel, oil, and hydraulic systems, 
controls, structural parts, insula¬ 
tion, heating, windshield de-icing 
devices, bearings, lubrication, tol¬ 
erances, metal fatigue, and count¬ 
less other subjects,” explains the 
engineering department. 

Despite extremely low tempera¬ 
tures, men are able to work in the 
room without too great discomfort. 
They wear sheepskin garments and 
wrap themselves into wool-lined 
leather suits surmounted by hel¬ 
mets equipped with earphones and 
a telephone mouth-piece. The hel¬ 
met, greatly resembling a diving 
bell, is made of spun aluminum 
welded to padded shoulder pieces 
of the same material. It has a fixed 
vizor of laminated Plexiglas sepa¬ 
rated by air chambers and her¬ 
metically sealed after all moisture 
has been removed. This effectively 
prevents fogging. It is lined inside 
with orthopedic felt and soft 
chamois skin. Neither suit nor hel¬ 
met is electrically heated. 

Since a principal danger to 
workmen in the cold room is the 
possibility of pneumonia, the suits 
are valved so the wearer breathes 
air warmed by his own body, the 
large helmet providing ample stor¬ 
age space. The intake is near the 
floor; the exhaust is located in the 
helmet dome. 

ANTI-FREEZE 

Conserved With Cooling- 
System Seeder 

Conservation of automobile anti¬ 
freeze fluids, urged for this winter 
because of defense needs, gains an 
ally in a newly developed liquid 
cooling-system sealer announced 
by Du Pont. 

Leakage and the subsequent 
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over-heating account for thous¬ 
ands of dollars worth of anti¬ 
freeze lost annually, radiator 
specialists point out. The new 
cooling-system sealer is an inex¬ 
pensive “ounce of prevention,” 
against such losses. It is said to be 
harmless to rubber, aluminum, and 
other metal engine parts, and to 
flow with water. It not only stops 
existing leaks without clogging, 
but prevents new leaks forming in 
the system. Before the sealer is 
used, the cooling system should be 
cleaned to rid it of rust and scale 

RADIUM DETECTOR 

Protects Those Working With 
Radium Compounds 

An instrument which sounds a 
warning signal and flashes a red 
light when the quantity of radium 
or radio-active materials in the 
vicinity is too great for workers’ 
safety has been designed by the 
Geophysical Instrument Company. 
The instrument, which employs a 
Geiger-Mullcr counter tube and 
an auxiliary circuit including 
standard vacuum tubes, also indi¬ 
cates the concentration of radio¬ 
active materials on a dial. Fur¬ 
thermore, it is possible, with this 
instrument, to check the strength 
of radium compounds in order to 
determine whether or not any such 
material has been lost 

ICICLES 

Movies Use Cellophane 
And Waterglass 

Chemical icicles are used on 
many of Hollywood’s movie sets 
The icicles are made of cellophane 
and waterglass — the substance 
used to preserve eggs. After being 
shaped they are dipped in alcohol, 
which solidifies them, and then in 
paraffin. The latter forms a coating 
which melts under the heat of the 
spotlights, giving a realistic effect. 

PANELS 

Of Light Weight For 
Transport Use 

A material which is establishing 
itself as being of particular interest 
to designers in the transportation 
field is Fybr-Tech, one type of 
which is being used as an interior 
lining for the huge flying boats 
which Vought-Sikorsky is building 


T HROUGH the cold dank dusk a 
wntchi r scans the gaps between the 
scattered clouds His first glimpse of on¬ 
coming bombers sounds the alarm that 
sends thousands to the safety of their 
shelters and the defenders to their duties. 
Four thousand miles away, aboard a 
heavih laden freighter, theiaptainstudies 
the silhouette of a ship on the horizon, 
to determine whether friend or foe. This 
is serious work for binoculars, work 
woitli) of those known as the world’s 
finest 

Rausch & T.omb is a builder of such 
binoculars. Producer, too, of many other 
instruments that utilize the principles of 


for the transatlantic service of 
American Export Airlines, Inc. 
The panels developed for this pur¬ 
pose weigh only one-fifth of a 
pound per square foot as compared 
with the average wall paneling 
weighing one to three pounds per 
square foot. This type of Fybr- 
Tech developed has a fiber face for 
strength, a balsa core for lightness, 
and a walnut face for beauty. This 
American walnut paneling is the 
key note of the decoration of the 
entire passenger accommodations 
in the new transatlantic flying 
boats. 

This was, in a sense, an extreme 


optical science to the advancement of the 
common good; of metallographic micro¬ 
scopes, through the use of which research 
ph>sicists obtain more nearly impene¬ 
trable nrmorplate—or build extra thou¬ 
sands of miles into your next automobile 
engine; of spectrographs that anal) ze the 
chemical composition of crude oil—or 
of a die casting; of spectacle lenses that 
open up a world of learning to a school 
child whose mind might have been dulled 
by defective vision. 

BAUSCH & LOMB 


and unusual form of Fybr-Tech; 
however, the principles involved 
in the material’s construction are 
flexible, various factors being in¬ 
troduced to suit whatever applica¬ 
tion it is intended for. For surface 
transport use, a more orthodox 
construction of Fybr-Tech is used 
consisting of two faces of fiber 
with a birch or basswood core. 
With this a great increase in 
strength is gained with a certain 
sacrifice in weight, but both are 
present in sufficient proportions to 
make this form an efficient sub¬ 
stitute for aluminum and other 
metal sheet in certain applications. 


OPTICAL CO. . ROCHESTER, NEW YORK 

FSTABUSHU) 185J 


AN AMFRICAN SCILNIIHC INS|I|UriON PRODUCING OPTICAL GLASS AND 1NSIRUMENPS 
K>R NATIONAL DFFFNSF, EDI CATION, RESEARCH, INDUSTRY AND EYESIGHT CORRLCTION 
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THIS YEAR more people will receive 
Longines Watches for Christmas than 
ever before. And this year, many who 
want them will be disappointed. We are 
sorry, there will not be enough Longines 
Watches to go around. Longines, the , 
world's most honored watch, has won 
10 world's fair grand prizes, 28 gold 
medals, and more honors for accuracy 
than any other timepiece. 

The new 75th Anniversary Longines 
Watches are now shown by Longines 
jewelers, priced $44.00* upward; see 
also the Wittnauer Watch, a companion 
line of moderate price, from $27.50*— 
products of Longines-Wittnauer Watch 
Co., Inc., New York, Montreal, Geneva. 


*F«d«r«l Ux included 



Greyhound buses alone, for ex¬ 
ample, have used over a quarter 
of a million feet for this purpose, 
while another manufacturer of 
buses will use large quantities of 
the material in their new models. 

Among the advantages of this 
material for transport use is the 
fact that it is extremely easy to 



Flying boat interior 


work; it may be cut, drilled, die- 
punched, and bent to a radius of 
as little as one-half inch. It is 
resilient and will not dent easily; 
it has a tough, hard surface which 
will take a fine paint finish. It can 
be waterproofed, and used in con¬ 
junction with metal for unusual 
strength, asbestos for fire-resistant 
qualities, hollow-core construction 
for extra lightness, and with a 
veneer face for decorative trim. 

VENTILATING 

System Speeds Up 
Tunnel Boring 

Six feet per day have been added 
to the push in the east portal of the 
13-mile-long Continental Divide 
tunnel, being driven by the S. S. 
Magoffin Company at Estes Park, 
Colorado, since the recent installa¬ 
tion of what is believed to be the 
most efficient and effective method 
of tunnel ventilation ever devised. 

The ventilating system consists 
of heavy-duty blowers powered by 
General Electric 2200-volt, 100- 
horsepower motors, connected to 
the blowers by means of V belts. 
As the work progresses, the blow¬ 
ers are being installed every 9000 
feet along the tunnel. 

The installation of this ventilat¬ 
ing system has cut twenty minutes 
from the time needed for each 
drilling cycle. So effective is the 
system that the men working in 
the heading can now return to 
their posts immediately after shots 
are fired, instead of waiting for the 


smoke of the explosion to clear. 

In addition to removing smoke 
from the bore, the ventilating sys¬ 
tem can be regulated to overcome 
the fog usually prevalent in a tun¬ 
nel because of the difference in the 
temperature of the air at the portal 
of the tunnel and at the heading. 

After holes have been drilled by 
the crew in preparation for blast¬ 
ing, the fans are shut down while 
powder is placed in the holes. The 
charge is then fired electrically. 
Immediately after the shot is fired, 
the operator in the compressor 
house at the portal of the tunnel— 
from where the blowers are con¬ 
trolled— is notified by telephone 
and the fans are started to exhaust 
the bad air from the tunnel. 

Twenty seconds after the blow¬ 
er in the heading of the tunnel 
starts, the next blower starts, and 
so on down the tunnel. This allows 
sufficient time for the air to reach 
each blower, thereby eliminating 
the possibility of a vacuum being 
created in the duct with a resulting 
inrush of air which might damage 
the blower or duct. 

The fans exhaust for approxi¬ 
mately 20 minutes, sucking all the 
powder smoke from the heading, 
and are then reversed to blow 
fresh air into the tunnel. After the 
“reverse" push-button is pressed, 
the motor in the portal of the tun¬ 
nel delays one minute and then 
starts up in the opposite direction. 
This allows sufficient time for the 
motor to come to a rest before 
changing direction; plugging is 
thus prevented. 

Twenty seconds later, the second 
blower picks up; the remaining 
motors start at 20-second inter¬ 
vals. The fans blow fresh air into 
the tunnel for about 30 minutes 



Clear air, 9000 feet In 
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One of a series of blowers 

and are then again reversed. Ex¬ 
hausting is continued until the 
heading crew is again ready to 
shoot, when the fans are shut off 
and the procedure repeated. This 
system requires only one pipe to 
supply fresh air and to exhaust bad 
air, and is much more economical 
than a double blower system. 

Blowing and exhausting are 
timed to conform with outside 
temperature, to avoid fog collection 
in the tunnel In this way, the 
heading of the tunnel as well as 
its complete length is always free 
from smoke and fog. 

When completed, the fifty- 
million-dollar Continental Divide 
Tunnel will connect Estes Park 
and Grand Lake, Colorado, to 
bring water from the western 
slope of the Continental Divide to 
the eastern side, where it will be 
used for irrigation In addition, 
immense quantities of power will 
be developed by the installation of 
turbo-generator units at strategic 
points The project is under the 
direction of the United States Bu¬ 
reau of Reclamation. 


RAILROADS: Ralls in present-day 
use on American railroads range in 
weight from 50 to 150 pounds per 
yard. 


PUTTY 

Remains Plastic. 

With Hard Skin 

A new putty for glazing, sealing, 
and caulking that remains soft and 
pliable on the inside yet hardens 
to a protective skin on the outside 
has been made available by the 
Tamms Silica Company. It is 
claimed that the material will ex¬ 
pand and contract with tempera¬ 
ture changes and will not crack, 
crumble or fall off. 


IMMEDIATE DELIVERY 
LATEST TYPE INDUSTRIAL & LABORATORY EQUIPMENT 


BRONZE O EAR AND 
CENTRIFUQAL PUMPS 



No 1 Centrifugal 
No 4 
No 9 


With 

A. C motor 


ft* | • SS 235.66 

ft* ft* IS H SS.N 

lft* 1 • IS SS M.H 


No lft Gear 


Price f • SS With AO. motor ttt.SS 
It. §• •• 27.5# 

•• Hit . 28 6 # 

12 5t It SS 

lg.|§ •• 27.5# 

IS 5# 4# 5# 

41 It on re«aee4 


tS. 


lUlll JMJUU 1 -- 

factory, office or home 
Only 10 watts. 


Exhaust Fans, Bucket Blade, 
G. B. A.C. 110 volt motors. 



An electrical device 
that converts ordi¬ 
nary oxygen into 
ozone Revitalizes 
duitable for laboratory. 
110 volt AC A 


r 

L? 


9" 1550 
10" 1800 
12" 1750 

16" 1750 
10" 1140 
18" 1750 

18" 1140 

20" 1140 

24" 1140 

24" 850 


cu ft Price 
per min 
550 $12.00 
550 13 50 
800 18.00 
1800 19.50 
1650 27 50 
2500 22.50 
2100 32.00 
2800 36 00 
4000 42.00 
3800 45 00 


Other voltages & frequencies available at slightly 
higher prices 

Synchronous Motors 

New Emerson 100th H P . 900 R P M 110 volt 60 
cycle hollow 25/32 shart vertical nr horizontal 
mount no base Has many applications $7 54 

Qsnoral Eloctrio Immorslon Hoators 


Air Oomprassors For Oontal 
and Laboratory Uso 

Complete automatic unit mounted on tank, "V” 
belt driven by heavy duty motor, with gauge, 
safety valve, check valve, drainer, etc Delivers 
about lft cu ft. air per minute Clean air Can be 
used for all applications up to 70 lb. 

Price $39,50 

(Above unit $39.50 Others to $95 00) 


Minneapolis Geared Motors 


A C 110 volt Input 
(18 volt output 10 am¬ 
pere Incorporated relay 
•witch for controlling 
secondary equipment) 
Runs at about 4 R P 
M double arm with 
manual “on** and •‘ofT’* 
conti ol Will turn 180* 
at each contact Also 
has built-in tranaform- 
er Reversible 



RESPIRATORS 


Suitable for heating liquids, tanks, kettles, etc 
(1 KW raises temperature 100*F 3 gallons per 
hour ) Fitted for lft* iron pipe thread Can 
be used as 110, 220 volt or 3 heat 110 volt 

600 Watt $7*50 1200 Watt $10,50 

750 *' 7.50 2000 •• 12.50 

3000 Watt $15.00 


3000 Watt *HMIU 

We have on hand a large variety strip (space) 
heaters Quotations on request 

Small Piston Type Air Pump 

Can be used for 
all purposes where 
low pressure air is 
required Develops 
1/3 cu ft of air 
at 15 lbs pressure 
Suitable lor aqua¬ 
riums Takes care 
of 6 to 8 tanks 
, Piston type, all 
j brass cylinder 
Bolt driven Uni¬ 
versal AC-DC mo- 
. tor Mounted 
I on neat oak base 

J Complete S1.9S 

DURAK00L MERCURY SWITCHES 

This metal mercury switch overcomes faults of 
usual mercury switches May be turned a full 
360* Has thousands of known applications from 
tiny lab Instruments to gigantic power controls 
1 Amp . . 91.IS 20 Amp. . . . 13.15 

3 Amp . . 1.S5 35 Amp. . 5.5S 

5 Ait'O 1.65 65 Amp. . 11.66 

10 Amp 2 SS 200 Amp ... 50 00 



For use In Smoke and Paint Bpray free from 
harmful gases, light fumes vapors and all 

kinds of dust t9JS0 


“BUSH” CONDENSERS 
SKUi Bi TINNED COPPER 

** Designed for refrigeration 

jlSMgxi and air conditioning Has 

■pp ^ many other uses High heat 

transfer capacity and great 

Sizes 7ft z 12ft $3.25 each 

•% x ii 3 ,. 3.80 “ 

Limited number or larger sizes on hand 

Indus! rial 
Themometers 

Made for the 
U S. Navy 

“Taylor”—“Tag” 
— “Moeller” 

Mercury filled heavy bronze 
polished casting satin fin¬ 
ish. angle and straight 
connection For air ducts. 
„ dry kilns water, liquids, 

etc Scale 30-170* F., 

straight connection ft", 20-180* F., angle 
ft* Few other ranges on hand. Price /aPO 


FORCED DRAFT BLOWERS COMPLETE WITH MOTOR 


TYPE 

H P 

RPM 

CU FT. MIN 

INLET 

OUTLET 

PRICE 

0 

fto 

1750 

160 

4 ft" 

3ft" 

$20 00 

Oft 

ft 

1750 

850 

6ft" 

8ft" 

22 50 

1 

ft 

1750 

585 

6 " 

4ft" 

28 50 

lft 

ft 

1750 

950 

7ft" 

6 " 

85 00 

lft 

ft 

1750 

1900 

9ft" 

7 " 

75.00 


PBICE8 QUOTED ABE FOB AC. 110 V. 60 CTCLXR ONLY. 
0THEB VOLTAGES ON REQUEST 


PIONEER AIR COMPRESSOR CO., Inc. 

1R0-. CHAMBERS ST. NEW YORK CITY, N. Y. 
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1 KFREB TO _ 

Inventors 


* 7*A** maw TO FATMfT AWP MU. 

LKm TOUR mVWTIOK 
Ott *th« n*w«*t oopyrifhtad Book on p»t- 
■hbhhha onto. “How to Protect 
Your Invention" -just 
printed. Thli book 
guides you from the first 
step toward patent pro¬ 
tection to final profit 
making from your Inven¬ 
tion—how Patents pro¬ 
tect you, facts about 
Royalties and modern 
marketing Take no ac¬ 
tion until you read this 
new book, but act at 
once In mailing your 
request to us Know 
what steps to take to secure patent Reasonable 
fees- conscientious counsel—easy payment plan 
Write for this new FREE Book today! 

McMORROW A BERMAN 

Registered Patent Attorneys Before U S Patent Office 
175-R Barrister Building 
WASHINGTON, D. O . 


m/% 
Jin 

u 



ONLY ONE COPY AVAILABLE 

JANE'S FIGHTING 
SHIPS 1940 

The only complete and authentic 
encyclopedia of all the navies of 
the woi Id Over 3000 photograph* 
and other illustrations This book 
Is now difficult to obtain 

First check for $80 taken the 
only copy which we have la 
stock. 

SCIENTIFIC AMERICAN 

24 WM 40th StrMt N.w York, N. Y. 


Perpetual Motion 

The watch yew never hove fe wind 

A Prtolsion litstmmMt for Yourtolf or os a Gift 

ARISTO SELF WINDING 

WATERPROOF WRIST WATCH 

The following out¬ 
standing features: 
Motion of the wrist auto¬ 
matically winds t h e 
watch You never have 
to wind it. 

Beautiful WATER. 
PROOF case of Stainless 
Steel not only protects 
your watch from mois¬ 
ture but keeps out all 
dust and dirt. 100% 
waterproof. 

3 Shock • resisting. 
The lateet and best 
shockproofing fea¬ 
tures to protect 
the delicate bal¬ 
ance staff and Jew¬ 
els. Not damaged 
by hard knocks and 
accidental falls. A 
really practical 
protection for this delicate timepiece. 

4 High grade 17 Jewel precision movement guaranteed 
like the Aristo Chronograph to give entire satisfac¬ 
tion in timekeeping, durability, and dependability 
Your last chance to get this precision $37.05 

instrument at the special price of only included 

Advancing costs will compel us to advance all prices 
sharply on all future production. Order now while our 
stock lasts. Regular list price 49.50. 

Also available In 9 karat natural gold steel back $14.30 
extra. 

Wear it for 10 days on our money back guarantee 
Guaranteed for One Year. 

Aristo Import Co, Inc., Dept. S A.l 
630 Fifth Avenue, New York City 

□ Send Aristo Selfwinding Wrist Watch at special price 
of $37.95. I will pay $5 00 on delivery and $5 00 
monthly. 

□ Send Aristo Selfwinding Wrist Watch at cash price 
of $35.75. □ Check Enclosed □ Send C.O.D. 
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-SCIENCE IN INDUSTRY--- 

Industrial Growth 

New Products and Processes That Reflect Appli 
cations of Research to Industrial Production 


SOLDERING 

Stand Holds Iron 
And Magnifier 

Rapid soldering operations on 
small parts can be carried on effi¬ 
ciently with a new soldering-iron 
stand produced by the Photobell 
Corporation and illustrated in one 
of our photographs. The soldering 



Fumes are carried off 


iron is held in an adjustable clamp, 
the 30-mch pipe acting as a chim¬ 
ney to carry off fumes. The hood 
is for the protection of the work¬ 
men and is provided with a mag¬ 
nifying glass of two, four, or six 
power or with V\ inch plate glass, 
as desired. Under the hood are two 
lamps which illuminate the work. 

In use the operator holds the 
work against the tip of the iron 
with one hand while solder is ap¬ 
plied with the other, progress being 
watched through the lens. 

INSULATION 

Panels Can be Nailed 
To Ceilings, Walls 

Acoustic material in 12 by 12 inch 
or 12 by 24 inch plates is now 
available for application by nailing 
to flat surfaces. Produced in three 
standard thicknesses, the new ma¬ 
terial, known as Cushiontone, pre¬ 
sents a smooth surface that can be 


cleaned with a vacuum machine or 
with ordinary wallpaper cleaner 
when it becomes soiled. It is 
claimed that it can be painted 
without loss of acoustical proper¬ 
ties and that its characteristics in¬ 
clude glare-free light reflection, 
heat insulation, moisture resis¬ 
tance, and light weight. 

MARKER 

Hand Operated Press 

For Nameplates, Badges, Parts 

Nameplates, tool checks, badges, 
metal or fiber tags, small produc¬ 
tion parts, and so on can be rapid¬ 
ly and economically marked with 
a new hand-operated marking tool 
recently placed on the market by 
the Acromark Corporation. Guide 
pins and holes in the table of this 
press-type machine are provided 
to locate work pieces accurately 
A rack and pinion arrangement 
provide a leverage of 50 to 1 be¬ 
tween handle and work. 

POWDER METALLURGY 

Reduces Machining Time, 
Releases Other Tools 

The use of “powder metallurgy’’ 
to manufacture many metal parts 
ordinarily made by casting and 
machining, forging, stamping, and 
so on, is one important way in 
which industry can save machin¬ 
ing time and release valuable ma¬ 
chine tools for other work, accord¬ 
ing to an article by Fred P. Peters, 
in a symposium on “faster produc¬ 
tion” published in “Metals and 
Alloys 

“This production method—the 
molding of parts to finished dimen¬ 
sions by pressing metal powders 
in dies and then heat treating—has 
only recently risen to prominence 
as another (and often faster or 
better) way of making certain 
metal parts,” he says. 

“Powder metallurgy presses are 
available that can produce small 
parts at rates up to 500 per minute, 
although production rates are nor¬ 
mally between 25 and 150 per 
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minute. In one plant 10 million 
flanged bushings a year are being 
produced by powder metallurgy at 
costs that compare with those for 
similar pieces made from flat strip 
stock.” 

Nevertheless, Mr. Peters warns 
that powder metallurgy is no pan¬ 
acea and has numerous limitations. 
“The fastest metal-part produc¬ 
tion is probably obtainable by die 
casting, the closest tolerances 
through screw-machining. 

“Powder metallurgy involves 
the least waste of material, but its 
tool costs are likely to be among 
the highest. A process like cold¬ 
heading and forming may provide 
a better all ’round combination of 
low tool cost, high production rate, 
low material-cost, and design 
flexibility.” 

HAND CREAM 

Invisible "Gloves” 

Protect and Heal 

A new water-soluble hand cream 
that is applied to the skin before 
starting work guards the hands of 
workmen from grease, paint, ink, 
and other materials which are or¬ 
dinarily difficult to remove. Known 
as Mitts, this cream washes off 
easily with soap and water, taking 
all dirt with it. 

According to the manufacturers, 
one of the ingredients of this cream 
exerts a therapeutic action, help¬ 
ing to heal cuts and sores during 
the time the cream is m contact 
with the skin. 

ARC WELDER 

For Use on Thin- 
Gage Metal 

For use in fabricating bright-sur¬ 
faced, thin-gage metals, such as 
aircraft tubing (SAE-4130) which 
has a wall thickness of 35 mils, a 
new 150-ampere direct-current arc 
welder, the Strikeasy, has been 


IMMEDIATE DELIVERY 

U. S. ARMY & HAVY SURPLUS ITEMS 

EDISON STORAGE BATTERIES 

Cells are reconditioned and In excellent condition. Complete with solu¬ 
tion. connections and trays Prices below are about 10% of regular 
market price Average life 20 years Two-year unconditional Ouarantoe 



A-4 

Amp 

Hra 

150 

Ba 

95.50 

A-6 



226. 


5.50 

A-7 



282 


7.00 

A-8 



200 


7.00 

A -10 



876 


8.00 

A-12 



460 


12.50 

H-4 



76 


4.00 

B-2(J-3) 



87 


5.50 

M-8 



11 


2.00 

L.-20 



18 


*.50 

L-40 

“ 

•* 

26 

Pr. 

4.00 


All cells 1 2 volts each 

Above prices are per unit cell For 6 volt system use 6 cells 12 
vt - 10 cells, 110 vt—88 cells Note On all cells 75 amps or less an 
additional charge of 10% Is to be added for trays. 


Telegraphic Tape Recorder 

Makes written 
record of code 
on paper tape 
Ideal machine 
for learning 
code or teaching 
code to groups 
Radio men can 
easily adapt it 
to short - wave 
receivers for 
taking perman¬ 
ent records of 
code messages 
Double pen permits simultaneous recording of 
two messages Pens operated by battery and key 
while tape feeder Is spring driven Made of solid 
brass on heavy iron base Useful on fire, burglar 
alarm and wutchman systems May be used to 
Intercept telephone dial calls 10 ohms 
Rebult <fc finished 

like new $47*50 Reconditioned $J0« 


U S. Army Aircraft, 
solid brass telegraph 
and radio transmit¬ 
ting key, large con- 
tacts $1,95 


U. $. Army Qmratlng Platte, I 





U. 8. ARMY 
AIRCRAFT MICRO¬ 
PHONE 

Manufactured by Western 
Electric Breast type carbon 
microphone transmitter, noise 
proof, complete with cord, 
plug and breastplate 0K 
Exceptional value w I ■VO 


Anti-Capacity Switches 

Made bv Western Electric 
Double throw switch with 
12 terminals equivalent 
to two double-pole, double¬ 
throw switches All con¬ 
tacts are of platinum 
plate Original price |3 50 
each Rhp Wt 1 
lb Your Price 51.011 


Gasoline Driven 
“Delco” 1000 watts, 
120 volt direct cur¬ 
rent generator 
Single cylinder, 4 
cycle air oooled 2ft 
Inch bore, 5 inch 
stroke, 1400 RPM, 
battery Ignition. 
Weight 340 lbs 

Prlce . $200410 

Additional data on 
request. 


RHEOSTATS 

VARIABLE 

Wurd-Leonard VJtrohm, 
Capacity 15 amp max . 

5 amp min Res 

6 ohms 51*011 

Other sizes In stock 


DYNAM0T0RS D. G. to D. 0. 

24-750 volt. Gen Eleotrlc 200 
mills . $27 50 

24-1000 Gen Elec 1000 mills 

$50.0f 

12-360 volt 80 mills 918.88 

12-750 volt 200 mills $• 88 

32-350 volt 80 mills . 9 08 

32-300 volt 60 mills . 7.88 

Dynamotor armatures. General Electric 
triple commutators, d c 24/1500 volt . 12.58 






U. 8. ARMY TELEGRAPH SET 

Signal Corps telegraph key and sounder mounted 
on mahogany board Operates on 2 dry AE 
cells 


TELEPHONE SWITCH DIALS 

"Kellogg” 4 terminals. 10 digits Diameter 2%'. 

new $3.50 


GLASS MERCURY TUBE SWITCHES 
3 amp $1.25 10 amp $2.25 

6 amp 1.95 20 amp 2.95 


U. 8. Navy Divers Lantern 

Electric 150 watt, any voltage, solid cast > A 
brass 300 lb test Weight 12 lb Price $5.50 


“Vtodor-Rool” Revolution Counter 


CONDENSERS, 
MICA, 

operating volts 
12.500, cap. 004 
Dubllicr, new $12 58 
Dublller used $7.88 
Wireless spec new 
918.88 

Wireless spec used 

$7 5# 

Condenser Dublller, mica, op volts 8,500, cap 
004 ... 97.58 

Condensers, Murdock 022 mfd 6,000 volt .. $2.00 


U S NAVY LEYDEN JARS 

Copper plated capacity 002 operating volte, 

12,500 Height 14", diameter 4V a " Price $4>50 


U. S. Arny Parabollo Saarohllfht 
Mirror Prtoltion Quality 

KdCAL GLASS 



DIA 

LKNUTH 

THICKNESS 

PRICE 

11 In 

4 In 

* In 

$15. 

18 In 

7% in 

5/16 In 

35. 

30 In 

12* In 

7/16 In. 

75. 

86 In* 

18* in. 

7/16 In 

125. 

Made by Bausrh 

k Lomb k Parson*, 

Perfectly ground 

end hlfbly polished. 


Portable welding current supply 


A tow 60 in. slightly mi natal 
alrrara an hand. 


NICHROME WIRE 

in stock 

SIZES FROM #39 to .001 


MAGNET WIRE 

SIZES #18 to #42 in »tock 
COTTON OR SILK COVERED ONLY 
May we quote you 


MANHATTAN ELECTRICAL BARGAIN HOUSE, IRC., Dipl. S.S., 120 Cbmkan Sir..), law YartCHy 



Six number, (999909) non-reset, dimensions over¬ 
all W long, W wide, and 1-5/16" high. Nu¬ 
merals Va* high, nickel plated. Special $7.60 
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ELECTRIC EYE 


COMpllt*,a 
Postpaid 

Electric Eye relay, 
assembled ready 
for use on 115 
volts AC. u Illus¬ 
trated. Handsome 
black base 3x5". 
Relay contacts 
spdt, 3 amperes. 

115 volts Highly 
sensitive, operates 
on flashlight, daylight, 



PHOTOBELl CORP , Dept. 5H 
114 Nomow It., New Yetfc City 


The Morse Decimalizer 



The DECIMALIZEK shows In a few simple 
manipulations just where to place the decimal 
point In the result of any computation Involving 
several elements, part or all of which may bs 
decimals -for example, in such a problem as 
(9 x 0432 x 74 1 x 3 8)-* (24ft x 0093 x 36) 

The DECIMALIZER removes that "decimal point 
hasard" Inherent In computations made with the 
slide rule or otherwise 

Pocket else, durable (constructed of aluminum 
and stainleaa steel), exceedingly smooth In action 
Furnished In leather case, with complete directions 
for using Price 12, postpaid, with extra, easily 
Interchangeable scale which enables the Instru¬ 
ment to perform extended multiplication and 
division 60 cents additional Money back. If re¬ 
turned within JO days 

GKOROE II MOR8I 

*27—18th Street Mouth Arlington. Va. 




COUNTERS M 

for Every Purpose | 
MECHANICAL ELECTRICAL A 

MANUAL M 

1 /> 

\ V/ 1 

VKDER-R00T Inc., f Hartford, Connecticut 


Christmas Sift Suggestion 

Card and Photo 
STEREO¬ 
MIRROR 

Single pictures and prints ap¬ 
pear in three dimensions when 
seen with our scientific device. 
Thousands are delighted with it. 
| Order one today. Price £3.50 

NU-MIRROR COMPANY 

BMDQEPQRT, CONN. 



C° t,e 9 Covi^ gS 


COMPLETE 

STUDY COURSE! 
and educational books, 
•lightly used. Bold, 
rented, exchanged. Ail 
subjects. Money-1 
guarantee. Oath 
for used 


detaUe^and Illustrated 99-page bargain catalog 1 
NELSON CO., 500 Shirman. Ocpt. N-243. Chicsgo 
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announced by the General Electric 
Company. The design and charac¬ 
teristics of the new welder have 
been developed to help operators 
produce strong, uniform joints 
quickly and easily without spoil¬ 
age. 

Chief among the features of the 
Strikeasy arc welder is its “pep” 
or extra high instantaneous recov¬ 
ery of voltage (40 to 60 volts) 
which helps the operator to strike 
the arc with ease under the diffi¬ 
culties presented by thin metals 
having a bright, polished surface. 
The wide welding range permits 
the use of shielded-arc electrodes 
as large as 3/16 of an inch in di¬ 
ameter and as small as 3/64 of an 
inch. 

As a further aid to the operator 
in producing welds of uniform 
strength, the welder may be used 
with a remote-control device for 
reducing the current when the 
operator wants to fill a weld crater 
or when a reduction of heat is 
needed to avoid burn-through. 

PACKING 

Compacting Device For 
Settling Bulk Material 

Operated by water pressure at 
approximately 50 pounds per 
square inch, a device is now avail- 



Material jolter 


able for settling light, powdered 
material in bulk containers. Mate¬ 
rials such as soap chips, aluminum 
powder, and so on require this 
settling and compacting action in 
order to conserve space in con¬ 
tainers. 

This new device, produced by 
the Syntron Company, is so ar¬ 
ranged that the frequency and 
amount of lift can be readily con¬ 
trolled. The container of material 
is placed on the platform and a 


valve is operated. A cylinder then 
lifts the plate and drops it sharply 
about once a second. The equip¬ 
ment is available in a range of 
sizes and can be provided with a 
motor-driven pump to operate a 
closed hydraulic circuit. 

MASKS 

For Workmen. Use 
Plastic Pieces 


Plastics are now being used in 
the construction of masks through 
which workmen may breathe 



Light-weight plastic side pieces 
are used in the respirator being 
worn by this spray-gun operator 


without inhaling irritants suspend¬ 
ed in the atmosphere. Made of 
shatterproof tenite, a plastic piece 
on each side of the respirator holds 
a felt filter which cleanses the air. 
It is lighter in weight and better in 
appearance than the aluminum 
part formerly used, according to 
the manufacturer. 

The mask can be used in mines, 
breakers, granaries, and other 
places where dust threatens the 
health of workers. Painters using 
spray guns may also wear the de¬ 
vice to protect themselves against 
fine particles of suspended paint. 
Air exhaled through the mask does 
not pass back through the tenite- 
held filter but it released by a 
valve in front of the respirator. 
The valve automatically closes 
when the wearer inhales. 

The replacement of aluminum 
by tenite has lowered both labor 
and materials costs. The tenite 
parts come from the mold ready 
for assembly. They are molded by 
a process which turns out finished 
articles at the fastest speeds ever 
attained with plastics. 
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CURRENT BULLETIN 
BRIEFS 

{I he Editor xvill appreciate it 
if you will mention .Sarntihc 
Ameruan when writing for any 
of the publii alums luted below ) 

CAA for Defense is a 16-page pam¬ 
phlet on the work of the Civil 
Aeronautics Administration in civi- 
\ian pilot training, airports, and air- 
ivays, all aiming toward national 
defense and future peacetime safety 
and efficiency. Illustrated with photo¬ 
graphs and charts. Department of 
Commerce, Civil Aeronautics Admin¬ 
istration, Washington , D. C.— Gratis. 

Minerals Yearbook is a 1459-page 
authoritative reference work cov¬ 
ering the whole broad field of min¬ 
erals. Production, stocks, distribution, 
and consumption of metals, non- 
metals, fuels, and mineral products 
are covered m a comprehensive man¬ 
ner with a large array of data. Super¬ 
intendent of Documents , Washington, 
D. C.— $2.00. 

Elastic Stop Self-Locking Nuts is 
a four-page folder describing a 
relatively new type of lock nut and 
its various uses in a wide range of 
equipment where safe, vibration- 
proof fastenings are needed. Elastic 
Stop Nut Corporation , 2330 Vauxhall 
Road, Union, New Jersey. — Gratis. 

The Caterpillar Condensed Catalog 
is a 36-page booklet, in two colors, 
devoted to track-type tractors, road 
machinery, Diesel engines, and so on. 
Each of the products is illustrated 
and brief specifications are given. 
Request Form 6425. Caterpillar Trac¬ 
tor Company, Peoria, Illinois. — Gratis. 

The Observer’s Handbook For 1942 
contains data on the planets and 
other astronomical phenomena, month 
by month; also lists of double and 
multiple stars, variables, four star 
maps, an ephemens of the Sun, and 
miscellaneous astronomical data to 
the extent of 80 very useful, practi¬ 
cal pages. Most amateur astronomers 
obtain this booklet each year. Royal 
Astronomical Society of Canada, 198 
College Street , Toronto, Ontario , 
Canada.—25 cents. 

Survey of Roofing Materials, by 
H. R. Snoke and L. J. Waldron, 
presents data on the weathering 
qualities and extent of use of various 
types of roofing materials on dwell¬ 
ings in the north-central states. 48 
photographs illustrate the text. Re¬ 
quest Report BMS75. Superintendent 
of Documents, Washington, D. C .— 
15 cents. 

Structural Plastics in the Aviation 
Industry, by J. B. Johnson, is a 
copy of a paper, presented before the 
Society of the Plastics Industry, 
which surveys the various uses to 
which plastics are put in the con¬ 
struction of aircraft. Tables and 


drawings cover mechanical properties 
of plastics, tensile properties under 
varying temperatures, shear tests, 
and so on. Society of the Plastics In¬ 
dustry, 295 Madison Avenue, New 
York, New York. — $1.00. 

Precision Instruments for the Ex¬ 
acting Inspection of Internal 
Surfaces is a 12-page catalog describ¬ 
ing and illustrating a series of indus¬ 
trial telescopes which are now finding 
wide use because of the increasing 
importance of visual inspection of in¬ 
ternal surfaces, recesses, and hidden 
contours which cannot ordinarily be 
seen. American Cystoscope Makers, 
Inc., 1241 Lafayette Avenue, New 
York, New York. — Gratis. 

Photography as a Vocation, by An¬ 
drew B. Hecht and George J. 
Berkowitz, is a 48-page paper-cov¬ 
ered booklet which tells how the 
serious minded and talented camera 
hobbyist can prepare himself for a 
career in photography. Various pho¬ 
tographic occupations are analyzed in 
a simple yet comprehensive manner. 
Science Research Associates, 1700 
Prairie Avenue, Chicago, Illinois.—50 
cents. 

The Story of Vitamin A Esters is a 
descriptive pamphlet covering the 
process of molecular distillation 
whereby it is possible to produce 
concentrated vitamin products of high 
stability from fish oils. Distillation 
Products, Inc , 755 Ridge Road West, 
Rochester, New York. — Gratis. 

Performance of Pressure-Type Oil 
Burners, by M. P. Cleghorn and 
R. J. Helfinstine, is a 32-page report 
of tests conducted primarily to pro¬ 
vide information of assistance in the 
intelligent selection and operation of 
oil burners. Included is a tabulation 
of relative heating costs with coal 
and with oil. Request Bulletin 151. 
The Director , Iowa Engineering Ex¬ 
periment Station, Ames, Iowa .— 
Gratis. 

A Great Team is a four-page illus¬ 
trated circular that describes a 
new radio transmitter and receiver 
specifically designed for use by pri¬ 
vate fliers. The units are light in 
weight yet high in power and per¬ 
formance. Lear Avia, Inc., Dayton, 
Ohio. — Gratis. 

Walker-Turner Machine Tools is a 
56-page catalog illustrating and 
describing a standard line of metal¬ 
working and wood-working machine 
tools of all types. Walker-Turner 
Company, Inc., Plainfield, New Jer¬ 
sey. — Gratis. 

Tooling Turret Lathes for Small 
Lot Production is a four-page 
folder describing the use of Kenna- 
metal steel-cutting carbide tools for 
this particular purpose. Desirable 
economies are claimed. McKenna 
Metals Company , 1000 Lloyd Avenue, 
Latrobe, Pennsylvania. — Gratis. 


WE BUY 


BMrihb 

also other standard makes 


TOOL OF 1001 USES 

Does precision work on 
metaja, allnya, wood, horn, 
plastics, bone, glaaa, etc. 

For your own hobby an 
joyment or aa a gilt. 

fA WHOLE TOOLSHOP 
IN YOUR HAND 

( Uaci 300 arraaaonaa to 
grind, drill, poliah, cut, 
rout, carve, saw, sand, Plugs 

engrave. 23,000 r.p.m. in any 

Wt. 12 ot. a socket 

FREE — 64-page Catalog 
ORDER ON 10 DAYS MONEY-BACK TRIAL 
With 7 Acceasoriea, postpaid $18.30 

CHICAGO WHEEL A MFQ. CO. 

1101 W Monro, St. D«pt SA, Chicago, III. 



When yon write to 
advertisers 

• The Editor will appreciate 
it if you will mention that 
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The Binary Slide Rule 

S uala e 30 Inch straight 
Ida rule In precision Ha* 
O, OI. A. K. Log, LL1, 
lLj. LL3. LLtTBInarf. 
i Add and flubtraet Scale*. 
Gives Trlt function* to 
' l minute from 0 to 90 
degree*. The engine-di¬ 
vided scale* are on whit* 
enameled aluminum Per¬ 
manently accurate. Dla. 
•y«* Large figure* and 
graduation* eliminate •re¬ 
strain Exceptional value 
and utility Price’ with Instruction* 95 00. cash or 
0 O D Circular* free Your money back If yon 
are not entirely satisfied 

OOaaa glide Buie Ce., Stuart, Fla. 
gild* Bale Maktrt tine* iflf 




Take first step to protect vour 
rights to vour Invention--without 
cost Mall coupon todav for Fiee 
“Record of Invention" form and complete Instruction! 
for making legal disclosure of invention and 
establishing date We also send 48 page free Book, 
"Patent Guide for the Inventor* telUng Importance 
of prompt uillon. how to sell and market your 
Invention, how to mukc Application for Patent, 
examples of successful Inventions Also details 
ot how u Patent protects you, our reasonable 
charges for prepaiing applications Including official 
drawings and technical ^peclflcations, confidential 
search service to be reasonably certain Invention 
Is patentable prompt service, strict secrecy, plan 
for you to pay In small payments as application 
progresses other facts vou WHnf to know about 
Patent Protection Mall coupon for Free "Patent 
. "Guide" and 'Record of Invention" form today 


CLARENCE A. O’BRIEN 


24 -A Adit Buildim—Wuhlnoton, D. C. 


REGISTERED PATENT ATTORNEY 


land ma vour 48-page "Patent Quid*" I 
and your specially prepared "Reoord of In- ! 
obligate^ M# rm request does not | 

! 


Addrw, . 

Ollf ., or print^plainiwj' 
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► WHAT STRANGE 
’ POWERS 

L P id The Ancientt Possest? 

2 XTTHERE mm the fourr* ot bwwUgr \ 

■ - that made it peadblr for the aikww \' 

8 to p erform mirarlo? Thrrr war mrn of >h> j 
I pm knew the mynrria of life and pmonil 1 
' power Th» «rt*dom « no< loet—K w wrth- / 
held from the maaaaa. It • offered freely / 
TQ YOU, if you have an open mind. Write / 
for/rrr waled book Addrew Scribe I « t / 

3k ROSICRUC1ANS / 

Senjoer (AMORC) California 1 


That clever "little Idea" of your* 
—no matter how simple it seems 
—may have big money-making 
possibilities Two advisory books 
& FREE, tell you how to protect 
your ideas with a D 8 Govern- 
ment patent—give you six basic 
^B ways to sell your invention Fees 
mm reasonable, terms arranged Write 
for books today 

W VICTOR J. EVANS A CO. 

626-A Victor Bldg*. Wash., 0. C. 


ALNICO MAGNETS 

8 trial 

enough to 

I? Slosti^. balance In 

mid * air. 

Can be used 
for hun¬ 
dreds of experiments fl.M pair. 

By placing a 7ft os slug of ALNICO 
In a soft-iron yoke or frame, it will 
Uft 30 lbs. If in oontact with a 
polished surface. Complete 9* 66. 

ULTRA-VIOLET blu«-fire invis¬ 
ible ink KIT including U. V. 
lamp $1.50. 

BLAN, 64-W3 Dey St., How York 


Established 1853 

Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

end 

74 Branches located in 
Greater New York 

Mambar of the Federal Deposit I mure oca 
Corporation 


POOR 

EYCSIQHTT 

Try tha Now 
PIKE Elactrlo 
Reader 

A boon for elderly 
people end others with 
poor eyesight. Wonder- 
ful for doctors, scien 
uses end draftsmen. 
Write for free informa¬ 
tion and details of thir 
new Invention that makes 
reading matter 3 times 
larger 

Elizabeth, N. I. 
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Molded Plywood Pianos 

Plastics Plus Multi-Layered Veneer Used 
in Construction of New Two-Engined Ship 


ALEXANDER KLEMIN 

Aviation Editor, Scientific American 
Research Professor, Daniel Guggenheim 
Skhool of Aeronautics, New York University 


A small, twin-engined plane, 
the Langley, has attracted 
favorable attention by its looks 
and performance. But, and this is 
more important, the new plane is 
built entirely of molded plastic- 
treated plywood by a process 
which helps the aluminum short¬ 
age and which lends itself to mass- 
production methods. Since the 
exact methods employed by the 
manufacturers of the Langley 
plane are not entirely available 
for publication, we shall quote ver¬ 
batim from the maker’s descrip¬ 
tion, with the sole comment that 
the process is known to us as really 
effective: 

“The molded plastic plywood 
parts of the Langley ship are mul¬ 
tiple layers of veneer, formed over 
a mold and permanently bonded 
together into a completed structure 
by plastic compositions which react 
in their characteristic manner to 
heat and pressure. Each of the in¬ 
tegral members—fuselage, wings, 
control surfaces, and cowling—are 


joined together without any me¬ 
chanical fastenings such as nuts, 
bolts, or screws. In place of me¬ 
chanical dies, the Langley parts 
are made on relatively simple 
wooden forms or molds, prefabri¬ 
cated strips of veneer being placed 
over each other upon the forms 
while dry ” Parts as big as half 
a fuselage are thus produced in 
one hour or less, under applied 
pressure and temperature. Cowls 
and fire walls are molded with an 
integral asbestos lining. 

Simplicity of construction, re¬ 
sistance to corrosion and to tem¬ 
perature effects are features of the 
plywood plane. Heal possibilities 
appear. With two 65-horsepower 
Franklin engines, and a gross 
weight of 2300 pounds, top speed 
is 142 miles per hour, ceiling is 
15,000 feet and take-off distance is 
only 200 feet. The Langley should 



The plywood plane with hatch 
open and, below, ship in the air 
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be a very useful training plane for 
pilots who are to fly fast twin- 
engined ships later. 

Heading up the Langley Cor¬ 
poration is Caleb S. Bragg, an old 
war-time pilot. Working vice- 
presidents are Messrs. Draper and 
Jensen, with Smithline, a graduate 
of the Daniel Guggenheim School 
of Aeronautics of New York Uni¬ 
versity, as the technical man of 
the group. 

AIRPLANE ARMOR 

Welding Produces Intricate 
Curved Sections 

There are two types of armor 
plates, one known as face-hard¬ 
ened or carburized, in which car- 



Three pieces of airplane armor 


bon is added on one side of the 
plate for about a quarter of the 
thickness and the face becomes 
hard and capable of resisting even 
armor-piercing shells. The other 
type, called homogeneous armor 
plate, is uniformly hard through¬ 
out but is not so resistant to shell 
fire as the face-hardened type. 
Breeze Corporations inform us of 
an advance m the hitherto costly 
and tedious process of carburizing 
armor plate. 

In the older process, the steel 
plates to be carburized are placed 
in metal boxes packed with carbon 
dust and wait for many hours be¬ 
fore the heated steel can absorb 
the carbon on the chosen side. In 
the new Breeze process the plates 
are placed in large pots filled with 
liquid salts, heated electrically 
and accurately controlled. The 
result is closer control, more rapid 
and more uniform carburizing. 

Another process which the in¬ 
genious Breeze engineers have de¬ 
veloped is one of welding the fin¬ 
ished armor plate together, making 
it possible to produce intricate 
curved sections such as, for ex¬ 


ample, the section of armor plate 
for shielding the pilot, is shown in 
one of our photographs. It looks 
like a small bathtub into which 
the pilot’s seat is fitted. Other sec¬ 
tions shown are gunner front 
shield in the center, and fighter 
pilot shield to the right.— A. K. 

MIDGET ENGINE 

For Gasoline-Powered 
Model Planes 

Thousands of American boys fly 
rubber-driven airplane models and 
do wonders with the primitive 
power plant of a few strands of 
rubber. ^Eventually they graduate 
to gas-driven models, and then the 
young engineers surpass them¬ 
selves. Of course, even the most 
mechanical lad can hardly expect 
to build a perfect, tiny gasoline 
engine to power his model. That 
is where Aircraft Industries, Inc., 
help him out with a tiny “Super 
Cyclone Engine,” which in its way 
is as fine as the giant Cyclones built 
by the Wright Aeronautical Cor¬ 
poration. 

One of our photographs shows 
one of these fine little units, which 
operate splendidly without too 
much care by the boy engineers, 
and which are designed to stand a 
good deal of abuse since the models 
land themselves, at times, very 
roughly The specifications aie 
complete and thorough Two-port, 
two-cycle, air-cooled Fuel ad¬ 
mission through rotary ci ank valve. 
Normal horsepower 1/4 to 1/5 
Bore 15/16, stroke 15/16 Weight 
bare only 7Vd ounces. Propeller 13 
inches diameter, revolving at be¬ 
tween 6000 and 7000 revolutions 
per minute —A K. 



714 ounces, 1/5 horsepower 
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South fiend Lat)u*s have the 
dteurmv, smooth power, ami 
versatility that make them un¬ 
surpassed for the efficient 
mat hilling of a wide range of 
work to exaitmg toleram es. 

Made hi fne si/rs* *)" to lb" 
swing, with toolroom or manu- 
fa< hiring eipnpimnt Write for 
catalog and name ot the near¬ 
est dealer 

SOUTH BEND LATHE WORKS 
501 Kait Madison Street 
South Bond. Ind. 

) SOUTH BEND /fltec*!*** LATHES ( 


Lathe Builders tor 35 Years 


Experimental and Model Work 

Fine Inatruments and Fine Machinery 
Invention* Developed 
8pedal Tools. Die*. Gear Cutting. Ete. 

HENRY ZUHR. Ino., 187 Lafsyettt 8t„ N. Y. C. 






A Quiet Place 
to Telephone- 
Even in the 
Noisiest Shop 

If you have trouble hear¬ 
ing on your shop phone# H .... , « 

boot use of ttotee. Install e Mfd under 

Burgee# AcoustS - Booth. Sur «« M f>at#nr * 

This remarkable booth give* you e “xone of quiet** 
that makes telephoning easy. Patented, aound- 
abeorbent walk took up all factory noise. There ere 
no doer* because no doors ere needed. 

Hundreds of these doorleea booth# are in daily uee 
in all kind# of factories. Easy to keep clean—no 
maintenance. Send the coupon below tor i 
booklet end price#._ 


Mail Coupon for Free Booklet 


Burges# Battery Company, Acoustic Division 
566 w. Huron Sc., Chicago 
Send free booklet on Burge## Acousti-Booth and 
bow it make# telephoning easy in noisy place#. 
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FOR PERFECT NEGATIVES 


U SED by prominent press photographers m 
•heir work — night and day — for 
action shots, portraits, interiors, street scenes, 
etc. Double extension bellows with rise, fall, 
tilt and shift lens adjustments. Permanently 
attached revolving back with full hooded 
ground glass Built for action and speed in 
operation. Its many new refinements and 
complete range of adjustments assure perfect 
negatives under the most trying conditions. 


WATSON 

2 VasAVa MINIATURE 
PRESS CAMERA 
NEW! With all the 
precision features of 
the big press camera 
— plus the economy 
of small negative size. 


TAKES ALL PRESS 
ACCESSORIES 

Light weight aeroplane 
metal body mounts all 
standard accessories. 
Removable oversize lens* 
board permits instant 
interchange of lenses 
LESS LENS and 
ACCESSORIES 


Your dealer has it! 

$4950 


$5450 


t&C CjtuHUU' C41C. 


W MADISON ST 


CHICAGO USA 


fyftsitp&ro... 

THE PEN FOR 
METALLIC WRITING 



os well as signing photomats, greeting 
cords, etc. Fully guaranteed. Simple to 
use. . $| 75 

including 1 roll of Metleaf (120 Sq. in.) 
MAIL ORDERS FILLED 



32nd St. ittar 6th Av«. v N. Y. 


WORLD'S LARGEST CAMERA STORI 
BUILT ON SQUARE DEALING 
Established 1899 


ISXMPttEr 

Conducted by IACOB DESCHIN, A.R.P.S. 


The Professional 


On Portraiture 


The work of the professional por¬ 
trait photographer is, in too many in¬ 
stances, so humdrum and lacking in 
imagination that when we have the 
opportunity of meeting one who still 
retains his amateur enthusiasm and a 
consciousness of fine technique, we 
never fail to listen. One such photog¬ 
rapher is Maurice Carnes LaClaire, 
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of the face very strongly and by using 
the low point of view for the camera 
I have succeeded in giving this sub¬ 
ject both dignity and expression. The 
subject has a mixture of large and 
small features which, taken from the 
normal viewpoint, would bring out 
none of that which is best pictorially, 
but these very features are made to 
dominate and carry the eye about in 
the picture area. Notice that the 
whole action of the head is carried 
out from the lines of the neck to the 
direction of the eyes.” 

The lighting arrangement is shown 
in the diagram. The No. 4 Photoflood 
is diffused with one thickness of 
tracing cloth placed near the cameia 
and well above the subject. To soften 
the light on the forehead, a small 
screen was used. For illuminating the 
shadows, the No. 2 bulb was placed 
well back and close to the floor. 

Figure 2 is one of the most difficult, 
yet among the most characteristic and 
agreeable shots in the baby photog¬ 
rapher’s repertoire. The problem lies 
in keeping the lighting general and 
soft, at the same time balancing the 
artificial light with the daylight 
illumination coming through the 
window. 

“This picture was made in the 
nursery and was illuminated m such 
a way that the light, while ample, 
was not a hardship on the tiny eyes,” 
Mr. LaClaire explains. “With a fast 
lens and the fast film available nowa¬ 
days, it is possible to make excellent 
portraits with a very small volume of 
light. In this instance a No. 4 Photo¬ 
flood was turned directly up so that 
the undiffused light struck the ceiling 
and filled the room with light. This 
gave an excellent and very soft gen- 



NO 7 PHOTO f I 000 

whose exhibition of portraits made 
with the Contax recently attracted 
wide interest at the galleries of Carl 
Zeiss, Inc., m New York City. 

We reproduce three examples from 
the show, together with lighting dia¬ 
grams. Discussing Figure 1, Mr. 
LaClaire said that while the general 
rules for portrait lightings hold good 
for the average subject, it is some¬ 
times advisable, and even necessary, 
to disregard accepted rules. There¬ 
fore, instead of using a broad lighting 
effect with this subject, he deliber¬ 
ately used a top front light which, he 
felt, brought out and emphasized the 
planes of the woman’s face. 

“This young lady has very small 
eyes,” he continued. “Illuminated by 
the conventional 45-degree side light 
they appear very narrow and lack ex¬ 
pression. By using the top light well 
forward, emphasizing all the planes 
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eral illumination. As you will note, 
the bassinet was placed close to the 
window and the accent light comes 
from the window, no other illumina¬ 
tion being used.” 

An example of group portraits m 
the home is shown in Figure 3. The 
pictuie was made m a very small 
apartment. To prevent a black void 
in back of the subjects and to keep 
the tones of the picture harmonious, 
Mr. LaClairc used a light folding 
screen beside the window. 

Mr. LaClaire suggests that should 
you have trouble having the mother 
hold the baby comfortably, you will 
find it helpful to crowd a small cush¬ 
ion or two between her elbow and 
the chair, this also helps support the 
weight of the child’s head. 

“Keep the light out of their eyes as 
much as possible,” he advises baby 
photographers. “If they are lying 
down, have the light at such an angle 
that their eyelids shade their eyes, 
and by no means, when the baby is 
brought into the room, have the light 
turned on full. Reflect it against the 
opposite wall, gradually turning it so 
that the strength of it falls on the 
baby after his eyes have become ac¬ 
customed to the more intense light. 

“You will notice that while the 
window is in the picture, it is sup¬ 
plying none of the light that makes 
the picture. Had the light from the 
window been too strong, it would 
have outlined very disagreeably the 
baby’s bald head and thrown too 
strong a light on the mother’s face 
and far too much on the toys. And, 
speaking of the toys, I wish you to 
note that they are a number of shades 
lower in tone than the area surround¬ 
ing the baby.” 


The lighting arrangement, as shown 
in the diagram, consists of a No. 4 
Photoflood, diffused with one thick¬ 
ness of tracing cloth, m front and 
slightly to the right, and a No. 2 
bulb in a clamp light fastened to the 
leg of a chair and some distance from 
the subjects. 

Professional Aid 

T he Professional Photographers’ As¬ 
sociation of Connecticut, in line with 
a newly formed policy to “bury the 
hatchet” and get togethei with ama¬ 
teurs “in an all-out movement for the 
advancement of photography,” re¬ 
cently voted to offer, through the 
camera clubs of the state, a loving 
cup to be known as the “Professional 
Photographers’ Cup, 1942.” Other 
aids are part of the general program, 
including availability of the associa¬ 
tion’s various departments to the 
amateur clubs in the state. 

Scholastic Awards 

T he Kalart Company announces its 
co-sponsorship, with Scholastic 
Magazine, of a nationwide competition 
among high-school students. This 
national magazine, the largest of its 
kind in this country, is used as a text 
in 8000 senior high schools. In con¬ 
nection with a division of photog¬ 
raphy, Scholastic awards have been 
made for 17 years The 18th Annual 
Scholastic Awards, to be announced 
soon, will include a special Kalart 
Award “for the best pictures taken by 
high school students, using a syn¬ 
chronized flash.” 

New Reflector Material 

D esigned for purposes of home in¬ 
sulation, a new material called 
Metallation, now on the market, is 
incidentally a very fine reflector for 
photographic use. The material is a 
composition similar to foil and is 
mounted on a thm but fairly stiff 
paper, which permits rolling up. One 
side is glossy, the other less glossy, 
almost semi-matt, thereby offering a 
double-purpose reflector, providing 
either the directional, strong reflec¬ 
tion of the one, or the more diffuse 
reflection of the other. Bending the 
reflector in various ways will afford 
a selection of reflection angles. The 
material need not be mounted on a 
stiff cardboard but may be used as is, 
fixing the shape as circumstances 
dictate. The material is 25 inches 
wide and, in the quantity needed, 
very inexpensive. 

Props for Effect 

F amous for his original ideas in por¬ 
trait and fashion photography, 
George Platt Lynes is also notorious 
for collecting odds and ends of appar¬ 
ently nothing at all, for possible future 
use m out-of-the-ordinary portraiture. 
An example is the reproduction of a 
portrait he made of the ballet dancer, 
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REVERE "00" 
PROJECTOR 

• 500-watt optical 
system. 

• Heavy duty AC- 
DC motor. 

• Enclosed preci¬ 
sion-built mech¬ 
anism (no belts). 

• Radio interfer¬ 
ence eliminator 

Complete with lamp 

and fast F 16 lens. 

$75 00 
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Amateur Photographers 

Kodak Reference Book. Latest 
findings of the Kodak Laboratories 
on many phases of photography. 
Especially designed to help readers 
in the selection of photographic ma¬ 
terials and to teach sound photo¬ 
graphic methods. $2.85. 

New Ways in Photograhy, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho¬ 
tography, photomurals, retouching, 
infra-red, and a number of other sub¬ 
divisions that will not be found else¬ 
where in as clear and concise a man¬ 
ner. $2.85. 

Universal Photo Ai.m\n%< and 
Market Guide. How, when and what 
to photograph in order to make 
money with your camera; where to 
sell different types of prints. $1.00. 

Synirofiash Photography, by WiU 
lard D. Morgan. Flashlight bulbs, 
as sole and as supplementary light 
sources for photography. Equipment 
and how to use it. $2.10. 


Photographic Chemicals and So- 
i utions, by J. I. Crabtree and G. E. 
Matthews. Written in non technical 
language so that the book may be 
read and understood by all photo¬ 
graphic workers. $4.10. 

The Boys* Book op Photography, 
by Edwin Way Teale. The complete 
gamut to photography from history 
to modern practice. Essentially prac¬ 
tical for boys both young and old. 
$ 2 . 10 . 

Photography By Infrared, by Wal¬ 
ter Clark, F.R.P.S. Accurate technical 
information on the whole subject of 
the title. How to obtain the but 
results. $5.10. 

Photographing in Color, by Paul 
Outerbridge , Jr. A thoroughly prac¬ 
tical guide for the perplexel color 
photographer, either rank beginner 
or advanced amateur. Included are 
16 full-page, four-color reprodufr 
tions. $4.91. 


Prices Quoted Include Postage 


We can Supply Any Photographic 
Book in Print 

Scientific American 

24 West 40th Street New York City 
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Photo bv George Platt Lynea 


Tamara Toumanova 

Tamara Toumanova. During a visit 
to Chinatown one day he noticed 
some Chinese painted kites on dis¬ 
play, and purchased a few. These 
came m handy when he was arrang¬ 
ing a shot of the dancer. One of the 
kites he pinned on the subject and a 
few others were pinned on a stretched 
white cloth behind her. The stretched 
cloth was then lighted from behind 
to give a luminous quality to the 
background. 

Movie of Color Process 

A 16mm motion picture film demon¬ 
strating, step by step, the process¬ 
ing of a color print by the Iso-Color 
Process, has been pioduced by the 
makers of the process, the Spectrum 
Products Co., Inc. This company of¬ 
fers to lend the film to camera clubs 
without charge. The film demon¬ 
strates how a color pnnt can be ob¬ 
tained from a set of Kodachrome 
separation negatives in 40 minutes. 

“Because there are only nine sim¬ 
ple steps to the Iso-Color Process,” 
says the announcement, “and because 
of its simplicity. . . it is possible for 
the first time to show the entire de¬ 
velopment of a color print m a film 
running only 15 minutes.” 

Guide Numbers 

T he new system of exposure with 
Photoflash and Photoflood lamps, 
by which flash and flood bulbs ot 
various sizes are assigned numbers 
for use as bases in determining the 
proper // stop to use, is one of the 
greatest conveniences to come the 
amateur’s way in a long while. The 
system is simplicity itself, but since 
there are some who seem a bit puz¬ 
zled, let us review it briefly here. 

Guide numbers are assigned to in¬ 
dividual bulbs according to the speed 
of the film being used (Weston or 
other film rating) and the shutter 
speed to be employed. The distance 
in feet of the lamp from the subject 
is then divided into the guide num¬ 
ber, the result furnishing the // stop 
at which the diaphragm is to be set. 
Let us take a specific example. The 


ANGLES- 

Guide Number for a certain bulb at a 
given shutter speed is 160; the dis¬ 
tance from lamp to subject is 10 feet. 
Divide 160 by 10—result 16, the JJ 
stop to be used. Could anything be 
simpler? 

The system is now being applied to 
flood bulbs as well, but manufac¬ 
turers generally recommend that ex¬ 
posure meters be used where pos¬ 
sible. 

New Tone Treatment 

A new corrective treatment for nega¬ 
tives, prints, film and glass posi¬ 
tives, and so on, is introduced in 
Super tone Clarifier, a two-solution 
formula designed to improve the 
quality of photographic images. The 
formula includes, in addition to the 
Clarifier, the Supertone Fixing Solu¬ 
tion, and works equally well whether 
local or general treatment is desired 
A few seconds immersion in the 
Clarifier is generally sufficient to 
effect the characteristic action of the 



Untreated and treated 


treatment, that is, to remove a thin 
veil of metallic silver density from 
the image, thereby rendering it more 
brilliant. Softness may also be ob¬ 
tained, if desired. The typical action 
of the solution is demonstrated in the 
illustration, which shows a print after 
half of it was treated with the Clari¬ 
fier. 

Entry Forbidden 

A s you can readily see, the figure in 
the left foreground is both a bless¬ 
ing and a curse so far as good com¬ 
position is concerned in this particu¬ 
lar print. It helps arrangement by 
lending weight to the left part of the 
picture, thereby materially aiding 
balance of the several elements. Un¬ 
fortunately, however, because of the 
distmetness of the man’s face and 
hands and the fact that he is staring 
directly at the camera, attention is 
diverted, though temporarily, from 
the main object, which is the man 
wheeling the truck into the light. 
Entry of the eye into the picture is 


40 


SCIENTIFIC AMERICAN 


JANUARY 1942 


CAMERA ANGLES 



“Morning Sunlight’* 


therefore done hesitatingly because it 
is stopped by the prominence of the 
figure in the foreground. The thing 
to have done, of course, was to have 
waited until the man had turned his 
face profile. In addition, it would 
still be necessary m printing to do 
some dodging to cut the tone of the 
hands and face, as well as that of the 
packing box on which the man is 
seated. 


Military Uses 
of Photography 

Several of the most important uses 
of photography in the Army were 
recently outlined by Colonel M. E 
Gillette, Commanding Officer, Signal 
Corps, Fort Monmouth, before the 
Westinghouse Photographic Lighting 
Conference in Bloomfield, New Jer¬ 
sey. These included: 

As an aid m militaiy opeiations 
Pictures from the air are made dur¬ 
ing reconnaissance flights and are 
used to study military operations 
where maps are inadequate and 
where ground crews cannot go 
As an aid to military training. In¬ 
struction by means of motion pictures 
saves a great deal of time and is 
much more effective than any other 
method. 

In engineering work By means of 
pictures, both still and moving, the 
Army learns what happens to equip¬ 
ment during tests. 

Supplying news pictures to news¬ 
papers, magazines and other publica¬ 
tions. 

For record or historical purposes 

• • • 

WHAT'S NEW 

In Photographic Equipment 

King Slide File Boxes (100-slide ca¬ 
pacity, $2.50; 200, $4.50): For stor¬ 
ing 2-by-2-inch color slides. Two 
sizes, one holding 100 slides, the other 


200 slides. Finished in imitation 
leather. French lapped rounded cor¬ 
ners add strength. 

Maskoid (2-oz. bottle, 85 cents; 4-oz., 

$1.55): New-type fnskct for mul¬ 
tiple toning and other uses. Called 
“the liquid mask”; of pre-vulcanized 
rubber composition (not rubber ce¬ 
ment) dries quickly after application. 
Forms temporary protective film for 
local work in coloring, retouching, 
bleaching, and so on. May be ap¬ 
plied with pen or brush, or sprayed 
on with airbrush. May be removed 
by stripping from surface. Thins 
with water; dyes and acids will not 
penetrate it. 

Lewis Multiple Slide Viewer 
($3 25)- Loads up to 36 color 
slides at one time for continuous, un- 
intei rupted viewing. Shifting of lever 
changes slides. High power plano¬ 
convex lens. Viewer fits over both 
eyes, excluding outside light except 
through transparency. One screw 
adjustment changes for either ready- 
mounts or glass slides. Made of wood 
and solid black fiber covered with 
black leatherette 

Lewis Bulk Film Loader ($2.20) 
For loading bulk 35mm film. 
Darkroom needed only to transfer 
film from original wrapping. Cart¬ 
ridges wound by daylight. Loads for 
any number of exposures and holds 
up to 100 feet of film. Made of solid 
black fiber, leatherette covered. Holds 
two extra cartridges Winding direc¬ 
tions gold-stamped on lid 

Amateur Press Photographer’s Out¬ 
fit. Flash-camera outfit includ¬ 
ing. Agfa Cadet-Flash camera; flash 
unit with reflector; eight Mazda 
Photoflash lamps; adapter for lamps; 
two No 915 Eveready batteries; two 
rolls Agfa 8 (127) Superpan Press 
film. Camera has fixed-focus lens 
Flash unit easily attached to or de¬ 
tached from camera. Shutter auto¬ 
matically synchronized with flash 
mechanism 

Signal (16-oz bottle, 45 cents). 

Called the “indicating” shortstop. 
Colorless when fresh, turns rose-red 
when exhausted. Signal (undiluted) 
may be substituted for 28 percent 
acetic acid in same proportion as 
called for in regular photographic 
solution. Each pint bottle makes 20 
one-pint baths 

Lyons Speed Graphic Case ($19.50). 

Designed for the 4-by-5 Speed 
Graphic, to accommodate the camera, 
12 holders, complete flash outfit, and 
extension flash unit. Special com¬ 
partment in top of case for storing 
flash bulbs. Case can be carried by 
means of shoulder strap with bulb 
compartment open. Made of ply¬ 
wood, covered with black leatherette. 
Nickel finished hardware. Case 
measures 17 by 8% by 13V2 inches 
Weighs 8 pounds, 12 ounces 





Splendid opportunities. Prepare Id 
spare time Easy plan No orevlc 
_ experience needed, common scn< 

I education iUQclent. Send for il 
* booklet Opportunities In Photogra¬ 


phy'*, particulars and requirement! 
American School of Photography 
Dept. 2281,1315 Mich. Aw., Chicago, III 


BETTER 

PICTURES 

ARE EASY TO TAKE . . . 


. . if you know 
a few of tho simple fundamental require¬ 
ments. Once you find out how your cam¬ 
era works, learn how to make correct ex¬ 
posures, and master the basis of compo¬ 
sition, your camera results will show im¬ 
mediate improvement. You need not 
wade through text books, dry treatises, 
in order to obtain this information. Into 
"So You Want to Take Better Pictures,** 
the author, drawing on a varied experi¬ 
ence in photography, has packed just the 
things you need to know. Questions and 
problems have been anticipated, answered 
in detail, for the camera < owner who he* 
his developing end printing done at the 
photo shops. Written ss a running story 
of your camera and how best to use it. 

"So You Won# fo fake 
BETTER PICTURES" 

By A. P. PECK 

A ssociate Editor, 

Scientific American 



per 
Copy 
(Plur 10 
cents postage) 


Order direct from 


MUNN & CO.. INC. 

24 Wort 40th Strut. Now York CHy 


gasssatf* 

we trade cameras 
have been for 30 
yearn or more so 

if there la somethlngl 
you have "on your 
mind" be sure to write 
in detail telling us 
what you want and 
what you're billing to 
trade for it . . we 
answer same day. 
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ARMY HAVERSACKS 


heavy canvas 7*<» by 11 inches 
with pockets, second hand, 
with leather sling Postpaid 
for 76 cents 1940 76th Anni¬ 
versary catalog 308 pages 
2000 illustrations mailed for 
50 cents 1042 circular for 
34 stamp 

FRANCIS BANNERMAN 
SONS. 801 Broadway. N T 


GUNSMITHING 

Always an 

All-American Vocation 
is also a 

GAINFUL AVOCATION 

MODERN GUNSMITHING 
By Clyde Baker 

Unexcelled for the beginner. Over 
525 pages and 200 illustration* tell 
and show how to do it. 

$4.60 postpaid 

THE AMATEUR 
GUNCRAFTSMAN 
By James V . Howe 
Home, workshop principles, mainly 
for the beginner. 301 pages 

ELEMENTARY GUNSMITHING 
By Perry D. Frazer 
Loncise and complete for the novice. 
200 page*, 27 full page drawings 
$2.10 postpaid 

THE MODERN GUNSMITH 
By Janie* V. Howe 
Tho volumes, totaling 800 pages 
with 300 illustrations. Conceded to 
he one of the most authoritative 
works on gnnsmithing art. 

$15.10 postpaid 

ADVANCED GUNSMITHING 
By W. F, Vickery 
Specialized manual for those who 
have had experience. 432 pages de¬ 
voted primarily to metal working 
operations in gunsmithing. 

$4.10 postpaid 

FIREARMS BLUING AND 
BROWNING 
By R. H. Angier 

Practical and complete with formu¬ 
las and processes. 155 pages. 

$2.60 postpaid 

Send to Scientific American for free 
lists of books on Firearms, Gun Col¬ 
lecting, Fishing Tackle, Natural 
History. 

For sale by 

SCIENTIFIC AMERICAN 

24 West 40th Street, New York. N. Y. 


SMITH & WESSON 

RswoLmuul. 

. ;■ 'X INGmELD. MASS. 


WJWT 


cad FISHING TACKLE 

Conducted by A. D. RATHBONE, IV 

INTEREST IN FIREARMS is traditional with American men; fish¬ 
ing tackle is a requisite of one of the world's oldest occupations. 
Scientific development of guns and tackle , in the use of which 
millions yearly find sport and recreation , fathers this month¬ 
ly department which welcomes correspondence from readers 


A Tyro Stocks a Rifle 

Harry A. Groasback, Jr. 

A few years ago I picked up a copy 
of The American Rifleman and 
was intrigued with an article on the 
re-stocking of a .45-70 Springfield. I 
have been burning powder and fond¬ 
ling guns for more than 50 years; I 
have some skill with tools, for work¬ 
ing both wood and metal, but will 
you believe me when I confess I had 
never even thought of combining my 
two pet avocations? When I considei 
my present day enthusiasm for ama¬ 


serve no good purpose. I came to 
the job as an absolute tyro in this 
particular field and I simply followed 
tho books—as a good novice should 
Did I say I followed the books? So 
I did, but I want to qualify that 
statement just a bit, because when 1 
did not follow them, I sometimes 
found myself in hot water. It is about 
that punishment I feel I should write, 
lest others do as I did and then fail 
to have the good fortune that pulled 
me through 

The lads who have been doing this 
sort of work all their lives, both as 



Above: Remodeled Enfield. Note front sight, fashioned from steel block; 
metal recessed buttplate. Below: A 1917 Enfield rifle, as originally issued 


teur gunsmithing, it is hard foi me 
to believe I am the same man who 
once gave away his entire gun collec¬ 
tion, considered himself washed up. 

The amateur gunsmithmg job 
started simply enough, with a new 
front sight; then followed some pol¬ 
ishing and refurbishing of a few old 
cap-and-ball hand-guns Harold F. 
Kent, of Lawrence, Massachusetts, is 
the man who really upset my peace¬ 
ful apple-cart. He sent me a 1917 
Enfield and dared me to re-stock it 
When the hardware arrived, it was a 
pretty sad-looking outfit Someone 
had already started to butcher it and 
I suppose it aroused my sympathy, 
especially as Kent sent with it a most 
complete description of how to pro¬ 
ceed on such a job. (Remodeling 
Military Rifles—How to Transform a 
Military Rifle Into a Modern Sporter. 
Technical Bulletin 104, National Rifle 
Association.—Ed.) 

After reading this useful little ar¬ 
ticle, I blew myself to Clyde Baker’s 
book on gunsmithing, which I read 
from cover to cover before starting on 
my venture. Then I sailed in. 

I should enjoy writing a most de¬ 
tailed account of every move I made 
in completing this iob, but it would 


amateurs and professionals, know 
what they are talking about. They 
have written guides to be followed by 
others, and they have planned these 
instructions in such a manner as to 
save their readers no end of trouble 
Every time I got cocky and went off 
on some track of my own, I paid 
How many times this happened is my 
seciet, but my worst offense was im¬ 
patience Like all beginners, I 
yearned to see “how it would look.” 

When I shaped both the stock and 
the foi e-end before thoroughly finish¬ 
ing the bedding-down of the action, I 
found I had nothing to hang on to 
while completing the work. I used 
more time finding a way to squirm 
out of that hole than the man who 
paints himself into a corner of his 
room. Anyhow, I finally finished the 
job, and despite my foolishness m 
some instances, the rifle came out 
well. The bedding-down is accurate, 
a full “blue” fit of wood to metal 
The lines follow those prescribed by 
the authorities, with but slight devia¬ 
tions of my own. The finish turned 
out beautifully—and that baby groups 
the shots on the target to beat the 
band! 

Frankly, while I am proud of the 
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ARMS AND TACKLE- 


job, I seek neither publicity nor 
praise for the accomplishment. Rather. 

I tell the story to encourage others to 
go and do likewise, and I have many 
good reasons for so doing. 

First, let me pay my little tribute 
to the National Rifle Association for, 
among other things, starting me off 
right. Then, consider how much one 
can learn of the most intimate “in¬ 
nerds” of firearms, if one has to re¬ 
duce them to their individual com¬ 
ponents in order to work on them 
Also, there is the fun oi doing it and 
the utilizing of some very worth¬ 
while “junk” which, m these troubled 
times, may turn out to be priceless 
Finally, there will be the knowledge 
gained, to be passed on, perhaps, to 
some youngster who is facing the 
most serious times of his young 
career. Who knows but that a tip 
from some “old guy” who dabbles 
with guns, and who knows not only 
what to do with them, but what not 
to do, may stand some boy in good 
stead in a moment when things are 
happening fast. — (We’ve visited 
Harry Groesbeck’s workshop in the 
basement of his home, seen his tools 
and equipment, and some of the rest 
of his accomplishments For those 
who like to work with wood and 
metal, but who have been fearful of 
entering the field of firearms tinker¬ 
ing, his is a most encouraging ex¬ 
ample, for his gunsmithing activities 
have been going on only three years 
Nevertheless, he is turning out mas¬ 
terly work, and at present is engaged 
«n re-stockmg an old Krag that saw 
service in the Philippine Insurrection 
of 1899. The gun was captured by 
Aguinaldo’s native troops, later re¬ 
captured by Major Philip Eastwick, 
of our Army, and one day soon, 
dressed as a sporting rifle, it will 
demonstrate its inherent accuracy, 
doubtless enhanced by the work of 
the amateur gunsmith .—Ed ) 

Complete and Compact 

F or the sportsman who would make 
his own gun cabinet, gun racks, 
pistol range shooting box, and other 
items, and whose workshop space is 
limited, “The Craftmaster,” by Ar¬ 
cade Manufacturing Company, solves 
the small shop problem neatly and 
efficiently. Equipped with jig saw, 
drill press, disk sander, grinder, and 
a lathe which, through accessories, 
may be extended, this compact unit 
is operated by a single Va H P. elec¬ 
tric motor on adjustable mounting 
plate which permits operation of any 



“The Craftmaster” 


tool without interference from others 
by a simple change of the V-belt 
Overall dimensions are: length, 29% 
inches; width, 20 inches; height, 44 
inches. The cast iron base on which 
the five tools are mounted is 13 by 
27 inches, and is 28% inches from the 
floor, supported by steel legs 

"Gamemaster" Gets New Sights 

B ack abort 1910, Remington Arms 
Company brought out their origi¬ 
nal Model 14 slide- or pump-action 
rifle for big game hunters. It met 
with instantaneous acclaim for many 
sound reasons, but since then it has 
been re-designed and is now known 
as Model 141—“The Gamemaster ” 
Still with slide-action, it is adapted to 
the .30, 32, and 35-caliber Reming¬ 
ton cartridges, has 24-mch round bar- 
i el, pistol-grip stock, weighs about 
7% pounds, has a five-cartridge ca¬ 
pacity tubular magazine, and step ad¬ 
justable rear sight with white bead 
front sight. 

Never intended as a target rifle, it 
is, nevertheless, an extremely popu¬ 
lar gun among the aimy of deer 
hunters because of its accuracy, easo 
of operation, and speed of fire, espe¬ 
cially in wooded country Another 
reason for this popularity is the simi¬ 
larity in general lines to the slide- 
action shotgun Save for an annual 
week or two, many deer hunters are 
otherwise shotgun devotees, and the 
swing of “The Gamemaster,” as it 
comes to the shoulder, is less foreign 
than would be either a bolt- or lever- 
action rifle. 

Now comes the Marble Arms and 
Manufacturing Company with a flat- 
top sporting rear sight (No 63H), 
sporting leaf sights (Nos 69H, 70HH, 
71HH), and an adjustable leaf sight 
(No 95XH), all specially designed 
for the new Remington Model 141. 
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COLLECTING 
Old Guns 
is an 

Interestinq Avocation, 
often 
Profitable 

GUN COLLECTING 

By Charles Edward Chapel 
(1H Lt. U. S. Marine Corps ., Retired) 
Any gun Candor who hat navar ridden tha 
hobby of firearms collecting will, in all 
probability, reach tha last page of thi» book 
with the firm resolve immediately to in* 
augurata his hitherto neglected gun gather¬ 
ing activities. Although written for the 
novice, and that efora aauippad with an 
excellent glossary, index, bibliography, and 
source lists of collectors, museums, end 
periodicals dealing with tha hobby, the 
veteran also will find this volume well 
worth adding to his library. (232 pages, 
3 by 7 Vi inches. 15 illustrations.)— $2.60 
postpaid. 

THE GUN COLLECTOR'S 
HANDBOOK OF VALUBS 
By Charles Edward Chapel 

Of inestimable value to gun collector*, 
both amateur and professional, is this 
newest publication by the author of "Gun 
Collecting " Some 2000 antique and semi¬ 
modern pieces, over 500 of which are illus¬ 
trated, are described in detail, and values 
for '’good” and "fine” condition have been 
assigned. For those who collect old guns, or 
for those who would like to collect them, 
this publication is absolutely indispensable. 
(220 pages. 4% by 7 l /2 inches, 33 full 
page plates.) — #2.10 paperbound, post¬ 
paid 

For sale by 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 
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What Are They? ** eft 

What Do They Do? *l-* w 

By WALTER H. EDDY 
Prof . Emeritus of Physiological Chemistry 
Columbia University Teachers College 
h or met Dir . Good Housekeeping Bureau 
and G G. HAWLEY 
7 ecbmcal Ed., Rembold Publishing Corp. 

A condensed primer of the na¬ 
ture and functions of all the 
known vitamins, WE NEED 
VITAMINS appeals to every¬ 
one interested in science ... in 
life . . . and in health! Gives 
complete, factual information 
... in simple language ... from 
the pen of authority. Contains 
the latest values of the vitamin 
content of foods in handy tabu¬ 
lar form. 

How is it possible to eat the 
food you like and be healthy? 
What are the characteristics 
and physical properties of Vita¬ 
mins? How is potency deter¬ 
mined and expressed ? What are! 
the needs of humans and how 
and where can these needs be 
best provided? Get your copy 
of WE NEED VITAMINS. 

At all leading dealers, or 

REINHOLD PUBLISHING CORP. 

330 West 42nd Street New York, N. Y. 


BENNETT BALANCE 



Sensitive to 2/50 gram 
Weighs up to 100 grams 

Weight to one decimal point farther 
than the usual low-priced counter 
scales. 

Made of tested materials. The Bake- 
lite cup is unaffected by practically 
any substance that can come in con¬ 
tact with it; the tool steel knife edge 
and agate bearing will give long life 
and accuracy. 

Graduated in either the Metric System 
(grams) or the Apothecary's System (grains, 
drams and ounces) In ordering; please in¬ 
dicate which of these you desire 

£8.00 plus 40c Postage 

TECH EDITORIAL SERVICE 


26 West 40th St 


New York 


Our Book Cornor 

THE BOOK DEPARTMENT of Scientific American is conducted, 
with the co-operation of the Editors, to make available for you a 
comprehensive book service. Each month the Editors select and 
review in these columns new books in a wide range of scientific 
and technical fields. In addition, they are ready at all times to 
advise you regarding the best available books on any subject. 
You are Invited to use this service freely. Tell our Book Depart¬ 
ment what kind of books you want and you will be furnished 
with a list of available titles. Including prices. When Inquiring 
about books, please be specific; remember that we can be of the 
greatest help only when you tell us just what you are looking for. 


FATIGUE OF WORKERS 

By Committee on Work in Industry, 
National Research Council 

N otable report of a notable com¬ 
mittee, concerning fatigue in rela¬ 
tion to industrial production. Con¬ 
tent: hearings; conclusions; heat and 
high altitude; industrial causes of 
illness; Western Electric researches; 
the interviewing method; self-expres¬ 
sion and labor unions; extra-time 
allowances; study of organization. 
(165 pages, 6 by 9 inches, unillus¬ 
trated.)—$2.60 postpaid.— A. G. I 

THE AMERICAN ANNUAL OF 
PHOTOGRAPHY 1942 
Volume Fifty-Six 

I t’s here again—the cream of photo¬ 
graphic endeavors for the past 
year, a series of articles on various 
aspects of photographic technique, 
the usual “Who’s Who,” the annual 
formulary, and all the rest of the 
features that have made this annual 
publication the standard in the field. 
(280 text pages, 44 ad. pages, 7% by 
10 inches, lavishly illustrated )—$1 60 
postpaid.— A. P. P. 

THE THEORY OF ORGANIC 
CHEMISTRY 

By Gerald E. K Branch and Melvin 
Calvin 

A n advanced course, in which G. N. 

Lewis’ ideas of atoms and bonds 
is incorporated with the classical 
structural theory, resulting in a struc¬ 
tural theory whose fundamental con¬ 
cepts are valence electrons and atomic 
kernels. This electronic structural 
theory and its application to organic 
chemistry is the subject matter of this 
book, written by a professor and an 
instructor of chemistry at California 
University. (523 pages, 6 by 9 inches, 
47 illustrations.)—$4.10 postpaid — 
A. G. I. 

RETURN TO THE RIVER 
By Roderick L. Ilaig-Brown 

T his book, by the author of “The 
Western Angler,” presents the life 
cycle of a female chinook salmon 
from the moment she was spawned in 
a Columbia River tributary; her in¬ 
stinctive migration to the Pacific 


ocean, her return, years latei, to 
native waters for her own spawning, 
and her death. An amazingly ency¬ 
clopedic description of the life, habi¬ 
tat, food habits, migration, and other 
data on the salmon. Although brim¬ 
ming with ichthyological information, 
the data are so delectably wrapped In 
a fascinating narrative as to be easily 
digested by all readers. (250 pages, 
5V 2 by 8 Vs inches, 17 full-page draw¬ 
ings by Charles DeFeo.)—$3.10 post¬ 
paid.— A. D. R., IV. 

AMERICAN COTTON 
HANDBOOK 

By G. R. Merrill , A. R . Macorma< 
and H. R Mauersberger 

A ll the latest practical information 
on the historic, economic, social, 
and technical phases of the cotton 
growing, manufacturing, and process¬ 
ing industry in the United States is 
given here in simple, non-technical 
language. (1124 pages, 5*4 by 7% 
inches, over 600 illustrations.)—$4.80 
in United States, $6.00 in Canada, 
postpaid.— A. P. P. 

TECHNICAL DRAFTING 
By Charles H . Schumann 

F rom elementary principles to ad¬ 
vanced work m various aspects of 
engineering drawing, the text of this 
work covers the whole field in a thor¬ 
ough-going manner. Because of the 
method of presentation—the text is 
divided into a first part for the stu¬ 
dent and a second part for the pro¬ 
fessional—the book becomes at once 
a text book for study and a reference 
book for engineers and architects 
(793 pages, 6% by 9 Vz inches, thor¬ 
oughly illustrated with drawings.)— 
$3.60 postpaid.— A. P. P. 

EARTH, MOON AND STARS 
By Fred L. Whipple 

M ember of the Harvard College 
Observatory staff presents au¬ 
thentic known facts on the planets, 
how the system holds together, the 
discoveries of Neptune and Pluto, 
determining the masses of the Earth 
and other bodies, the Earth as an 
abode of life, the Moon’s influence on 
the Earth, observing the Moon, nature 
of the Moon; also on Jupiter, Saturn, 
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-OUR BOOK CORNER- 

Uranus, Neptune, Pluto, Mercury, and 
Venus, and on Mars; also on origin 
and evolution. This parallels text¬ 
book treatment but is more readable, 
though not at all superficial. Excel¬ 
lent illustrations. A long table gives 
the positions of five planets month by 
month up to 1970. (293 pages, 5% by 
Sfa inches, 140 illustrations.)—$2.60 
postpaid.— A. G. I. 


The Editors Becommend 

THE ENGINEER'S SKETCHBOOK OF MECHANICAL MOVE¬ 
MENTS—fly Thomas Walter Barber. Working drawings of prac 

tically every conceivable movement, device, appliance, and con 
trivancc employed m the design and construction ot machinery 
for every purpose. Nearly 3000 illustrations $4.35 


Best 
Setters 
in Science 


OH DOCTOR! MY FEET!—By 
Dudley /. Morton , M.D. Help 
for foot sufferers. Scientific 
treatment which makes possible 
discarding of arch supports and 
special shoes and stopping of 
exercises. $1.60 


SCIENCE EXPERIENCES WITH 
HOME EQUIPMENT —By 6 . /. 
Lynde. A book of 300 simple 
home tuck* based on physical 
laws, each experiment being il¬ 
lustrated and its principle ex¬ 
plained $1.45 


tool) ALLERGY. How anyone 
can work out a diet to fit in 
dividual needs, and thus avoid 
digestive upsets and hidden 
allergies. Dr Walter C A1 
varez, Mayo Clime, is editor 
in-chief. $1.00 


PRIMARY GROUND STUDY 
MANUAL 

O fficial Civil Aeronautics Authority 
information on History of Avia¬ 
tion; Theory of Flight and Aircraft, 
Parachutes; Aircraft Power Plants; 
Aircraft Instruments; Airport Traffic 
Control Procedure and Phraseologies. 
Also contains Digest of the Civil Air 
Regulations for Student and Private 
Pilots, which incorporates Certifica¬ 
tion of Pilots; Registration; Identifica¬ 
tion and Certification of Aircraft; 
Pilot, Aircraft, and Engine Logbooks; 
Air Traffic Rules (140 pages, 4 14 by 
7Vi inches, illustrated.)—50 cents, 
postpaid.— A. D. R., IV 

FIRST RADIO BOOK FOR BOYS 
By Alfred Morgan 

S imple radio sets that any boy can 
build are described and illustrated 
m complete detail. According to the 
author’s statement, every piece of 
equipment described was first de¬ 
signed and then put to the supreme 
test of being built and operated by an 
average youngster. Thoroughly prac¬ 
tical. ( 192 pages, 5 l /fe by 8 inches, 
drawings and photographs)—$2 10 
postpaid.— A. P. P. 

FIGHTING SHIPS OF THE USA 
By Lieut. Victor F. Blakeslee 


MJPERSONICS— By Prof. R. W. Wood. A great 
deal of data on science of inaudible sounds, 
their every aspect, physical and biological, by 
a noted physicist-inventor Has bibliography 
of articles on subject in many journals. $2.10 


DYKE’S AUTOMOBILE AND GASOLINE EN¬ 
GINE ENCYCLOPEDIA. Grand old standby for 
the automotive technician, garage man, and 
technically minded automobile owner. 1483 
pages, 4600 illustrations $6.50 


PROCEDURES IN EXPERIMEN¬ 
TAL PHYSICS — By John 
Strong, Ph.D. A wealth of use 
ful data of a practical kind 
for the constructor, experi¬ 
menter, and skilled craftsmen. 

$6.80 


MACHINERY’S HANDBOOK — 
Eleventh Edition. “Bible of the 
mechanical industry,” enlarged 
to 1 H 1 $ pages of latest stand 
ards, data, and information re¬ 
turned daily in the shop and 
dtaftmg room $ 6.10 


FIRE I* ROM THE AIR— By J- 
Enrique Zanettl. Pertinent tact*- 
regarding incendiary bombs 
History, modern types, mate¬ 
rials, and the strategy and 
tactics of their use in modem 
warfare $.60 


STEEL SQUARE POCKET BOOK —By Dwight 
L. Stoddard. Practical methods of using the 
carpenter's steel square for layout work of all 
kinds Time-tried methods used by two gen¬ 
erations of carpenters and found both rapid 
and accurate $ 1.00 


THE COMPLETE GUIDE TO SOILLESS CAR- 
DENING—By Dr. William F. Geriche. The man 
who invented soilless gardening has prepared 
this comprehensive and authentic guide cover 
ing all phases of this fascinating work For 
amateur and professional $1.$5 


HOW TO THINK STRAIGHT— 
fly Robert H. Thouless. A book 
that will definitely clarify yom 
thinking and show you the ar¬ 
gumentative tricks of others 

$ 2.10 

TURRET LAI HE OPERATOR’S MANUAL —By 
Longatreet and Dailey. Exnert lathe operators 
are needed in national defense work This 
hook gives a thorough course in lathe oper¬ 
ation $2.60 

HANDBOOK OF CHEMISTRY 
AND PHYSICS. Includes $20 
pages of physical constants of 
organic compounds, many new 
data on plastics, a 6 s page 
table on industrial organic 
compounds, and so on. 2 56 \ 
pages 

In U. S \ and Canada $3.60 
Elsewhere $4 10 


M AI IIF.MATICAL LOGIC — By 
W. V. Quine. The substance of 
the course in mathematical 
logic at Harvard Intended for 
the serious reader, demands 
close study $4.10 

TIIF. HANDY MAN’S HANDBOOK —By C. T. 

Schaefer. Fourth edition of a very popular book 
—a practical manual on the use of tools and 

how to do all suits of odd jobs around the 

home. $1.10 

PH 1 MEDUKE HANDBOOK OF 
ARC WELDING DESIGN AND 
PRACTICE — Lincoln Electric 

Co. Sixth edition of a famous 
hook covering every phase of 
arc welding in detail Limp 
leatherette, 1117 pages, several 
thousand illustrations 
In U. S’ A $I.5» 

Elsewhere $ 2.00 


IOOL MAKING —By C. B. 
Cole*. Instruction for making 
and using all kinds, from per¬ 
sonal tools to arbor presses, 
lathe'-, planers, etc , in differ¬ 
ent metals $3.60 


W If AT THE CITIZEN SHOULD 
KNOW ABOUT THE NAVY— 
fly Hannon If. Baldwin . A non- 
technual account of life in the 
Navy, types of ships and their 
us« s», naval plants, guns, tor 
podocs mines, communications, 
elements of tactics and stra 
tegv \V ith 26 illustrations 

$ 2.10 


A MARRIAGE MANUAL—fly Hannah M. Stone, 
M.D.. and Abraham Stone, M D. A practical 
gmde to sex and mam.ige, covering fitness 
for marriage, mechanism of reproduction, pre¬ 
vention of conception, and similar vital sub 
jeets AnMvtrs questions most often asked 
these authors by their consultants $2.60 


PERSPECTIVE MADE EASY —By Ernest R. 
Sorting. For draftsmen and artists, this vol 
ume tells the things they should know but 
often don’t -all the details of perspective, 
simply explained and illustrated bo that all 
rules may be easily grasped, progressively, 
from simple to complicated forms $1.83 


M ain facts about the fleet, in rela¬ 
tively brief form, with the lesser 
technicalities omitted. A picture of 
daily life on Navy ships and of other 
aspects of the Navy and its function¬ 
ing, such as the average non-technical 
person might ask about. Abundantly 
illustrated with color paintings. (76 
pages, 9 by 11 inches, illustrated ) — 
$1.10 postpaid.— A. G. I. 

HIGHWAY SAFETY AND 
AUTOMOBILE STYLING 


PLASTICS, PROBLEMS AND 
PROCESSES — By Dale E. 

Mann perger and C arson W. 

Pepper. For hobbyists and ex- 
peumcnteis, tins volume gives 
a large number of detailed 
plans ami instructions for mak¬ 
ing all kinds of useful and 
oinanuntal articles from tubes, 
rods, shuts, and blocks of 
plastics $2.70 

ATOMIC ARTILLERY—fly John KellocU Rob - 
ertson. Electrons, protons, positions, photrons, 
neutions, and cosmic rays, all described for 
the lavman in plain language Also trans¬ 
mutation of the elements and the manufacture 
of artificial radio-activity $2.35 


TEXTBOOK OF CHEMISTRY— 
By Albert L. Elder. Recom¬ 
mended to those who have for 
merly studied elementary 
chemistry and fied need for a 
refresher book which will also 
bring them up to date in the 
ever-advancing field of chem¬ 
istry. T ast chapter gives a 
pre-view of organic chcmistrj 
$3.85 

KEEPING YOUR HOUSE IN REPAIR— By A. 
Frederick Collins, from carpentry repairs to 
plumbing, from painting to concrete werk, 
from glazing to wall-papering, from beating 
plant to electrical repair word, practically 
every job around the house is described in 
detail $2.60 


TIIF. NEW ENCYCLOPEDIA OF 
MACHINE SHOP PRACTICE— 
fly George W. Barnwell. A 

“must” for the library of any¬ 
one whose interest even re 
mofdy touches on mechanics 
Text covers all types of ma¬ 
chines and their use in prac¬ 
tical work $2.00. With flexible 
tover. thumb index, $2 50 


By Arthur W. Stevens 

A n active member of the Massachu¬ 
setts Safety Council, the author of 
this book has apparently made an 
exhaustive study of automobile de¬ 
sign and its relation to highway 
safety. Briefly summarized, the aim 
of the book is to prove that safety on 
the highways of the United States 
cannot be increased, and the accident 
rate decreased, until automobile de¬ 
signers and stylists pay more specific 
attention to the safety phase of their 
work. (155 pages, 5^ by 8 inches, 
several drawings.)—$1.85 postpaid.— 
A. P. P. 


NEW HANDBOOK OF THE nEAVENS— By Ber¬ 
nard, Bennett , Rice. \n introduction to astron- 
omv Painlessly covers stars, planets, moon, 
sun, lornets, meteors, nebulae, and bo on $2.60 


The above price* are postpaid in the United 
States* Add, on foieign orders 25 c for 
postage on each book, except as noted. 
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A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 

Editor of the Scientific American bookft "Amateur Telescope Making" 
and 'Amateur I>leKmpe Making- Ad\uured 
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J ust what is the present status of 
the 200" telescope mirror that is 
being made m California? What 
troubles have been encountered in 
the work, and how have these been 
dealt with? 

From time to time the newspapers 
have stated a few facts—and some 
fancies. Three long articles in Scien¬ 
tific American (May 1936, November 
1936, August 1938) stated many pre¬ 
cise facts because they were written 
by the men who are making the 
telescope. Yet, even these did not 
fully satisfy those of this magazine’s 
readers who are amateur telescope 
makers. This 10,000-sized minority 
of readers has wanted special, tech¬ 
nical details not watered down for 
the general, non-telescope making 
reader. 

This column therefore invited Dr. 
J A. Anderson, who has lived with 
the actual work throughout, to de¬ 
scribe the mirror part of it specifi¬ 
cally for the amateur telescope maker, 
and in the lingo of the work. This is 
why the article presented is pub¬ 
lished in this department and not “up 
front.” 

The following is the first half of 
a two-part article by Dr. J. A. Ander¬ 
son who, since 1916, has been chief 
optical expert at the Mt. Wilson Ob¬ 
servatory and, since the start of the 
200" telescope work, executive officer 
for it at the California Institute of 
Technology where the great mirror 
is being made. 

he 200-inch mirror disk was cast 
*at the Corning Glass Works in 
March, 1935, and arrived at Pasadena 
m April, 1936. The structure of the 
disk is indicated by the oblique pho¬ 
tograph reproduced in Figure 1, 
showing the back and rim, and the 
diagram, Figure 2, showing a section 
along the line A A of Figure 1. In 
general it may be described as a con¬ 
tinuous glass front supported by a 
system of glass ribs, so designed that 
when a concave curve is cut in the 
tront surface (shown by the dashed 
line in Figure 2), the thickness of the 
glass shall be nearly the same every¬ 
where. This construction was chosen 
in order to reduce the ‘temperature 
inertia’ 1 of the disk as u whole to a 
low value. It also makes it possible 
to bring the point of support of each 
supporting lever close to the center 
of gravity of the weight to be sup¬ 
ported. For this purpose there are 36 
circular openings in the rib system to 
accommodate the same number of 

i ‘Temperature inertin’ is a convenient term to 
indicate the len*th of time required for the tem¬ 
perature to reach equilibrium with the aurroundlnga 


supporting levers. Figure 3 shows one 
of the supporting units which is 
‘double-acting’; that is, it takes the 
place of both the ordinary back and 
edge supports. 

“The work of shaping this disk into 
a finished mirror is not essentially 
different from that required for a 
smaller mirror familiar to all amateur 
telescope makers. Front and back 
must be ground flat and parallel to 
each other, and the edge ground to 
the form of a reasonably good cir¬ 
cular cylinder. In addition, the 200- 
mch required that the 36 circular 



Figure 1: Back of the big disk 


openings lor the supporting levers be 
ground internally to very definite 
dimensions. An important difference 
arises from the great size and weight 
of the 200-inch; namely, that machin¬ 
ery is called for at every turn—and 
rathei heavy and slow moving ma¬ 
chinery at that 

“For the rough shaping a half-sized 
tool of cast iron was prepared. Its 
weight was about seven tons. It was 
made thick enough to be used first 
as a flat grinder and later on to be 
turned convex for roughing out the 
concave curve of the mirror. All 
other tools, including one of full size, 
were built up of thin sheet-steel 
plates welded together. These are 
much lighter than cast tools of the 


same size and they have also been 
found to be superior in rigidity. The 
working surfaces of these tools are 
covered with glass blocks which are 
used uncovered for grinding and cov¬ 
ered with pitch substitute for polish¬ 
ing. The weight of the full-sized tool 
(shown on the floor to the left in 
Figure 4) is about five tons. 

“In order to grind the back surface 
to a tolerably good plane, it was 
necessary to fill up the openings be¬ 
tween the ribs. Little wooden tables 
were made and fitted into these open¬ 
ings in such a way that the tops of 
the tables lacked about 2" of being 
flush with the ribs. Plaster of Pans 
was then used to complete the filling 
Only in this way was it possible to 
grind the surface to a true plane. This 
done, the cavities were cleaned of 
plaster and tables and the disk turned 
over in preparation for the next step, 
which was to grind the face plane 
and parallel to the back. 

“Normally, this should have i en¬ 
quired a relatively short time, but 
actually it took many months, chiefly 
for the following reason* Corning had 
a considerable flood in 1935 while 
this disk was in the annealing oven 
Water covered the floor of the room 
where the annealing was in progress 
to such a depth that it was necessary 
to shut off the current for about three 
days. A temperature drop of rathei 
large amount was the result, but as 
soon as conditions permitted the tem¬ 
perature was slowly brought up to its 
normal value and held there constant 
for a time. Then the regular program 
of slow cooling was resumed. When, 
in late October 1935, the disk was 
examined, it was found quite success¬ 
fully annealed, but there were some 
bad-lookmg fractures in the front 
surface. The immediate cause of these 
fractures was clear, for a couple of 
the chrome-iron I-beams of the cover 
had sagged enough to become partly 
imbedded in the hot glass and, as the 
cooling proceeded, strains due to the 
differential expansion of iron and 
glass did the trick. One has a feeling 
that this would not have happened if 
there had been no interruption in the 
cooling but, of course, this can now 



Figure 2: Section along line A A in Figure 1. p,p are openings for sup¬ 
porting units. In the casting, thickness at was 6”, at bjb 9%". In fin¬ 
ished mirror (lower dashed line) thickness is approximately 4”. Over¬ 
all thickness at edge is 24”. Finished weight, nearly 30,000 pounds 


46 


SCIENTIFIC AMERICAN • JANUARY 1942 


-TELESCOPTICS- 

never be known with full certainty. 

“The obvious thing to do was done; 
namely, to remove the fractures by 
sand blast and so find out whether 
sufficient thickness of glass remained 
to make a good mirror. The deepest 
excavation made in the sandblasting 
was over 5" deep but it was near the 
center of the disk, so it would still 
be possible to grind the concave curve 
and have a glass thickness of 4" left. 
If the disk had come out as planned, 
this thickness could readily have 
been 6" or a little more, which might 
have been an advantage if rigidity 
alone is considered. A thickness of 
4" is, however, slightly better from 
the point of view of low temperature 
inertia, since all the ribs have about 
this thickness. 

“It was decided that, instead of 
merely making the front surface into 
a true plane, the extra 2" of glass 
should be ground off before estab¬ 
lishing the plane and making the disk 
parallel. This 2" of glass represented 
a weight of 2 Ms tons and used up five 
tons of coarse Carborundum. Later 
on, another 2% tons of glass would 
have to be removed in cutting the 
concave curve. 

“Grinding the edge was the next 
operation. This was done face down, 
with the face of the mirror raised 
some 8" above the turntable by in¬ 
serting suitable timbers The grind¬ 
ing was done with a rotating hollow 
cylinder of Carborundum fed with 
water and Carborundum powder. The 
40" central hole was ground to size 
in this same set-up 

“The next step was grinding the 36 
cylindrical holes designed to admit 
the supporting levers The axes of 
these cylinders should be perpen¬ 
dicular to the parallel planes of the 
front and back already established, 
and, in addition, their spacing should 
be adjusted to form a regular geo¬ 
metrical pattern. A special ‘pocket- 
grinder* had been prepared, carrying 
at its lower end a cast-iron hollow 
cylinder about 11" outside diameter. 
The rotating shaft carrying this cylin¬ 
der could be given a slow motion in 
a circle having a radius variable 
slowly and accurately from nothing 
up to whatever the size required for 
the finished ‘pocket * 

“The 36 pockets lie on five concen¬ 
tric circles, six on each circle except 
the fourth one (counting out from 
the center), which has 12. On circles 
1, 2, 3, and 5 they are 60 degrees 
apart, while on the fourth circle they 
are spaced in six pairs 60 degrees 
apart, the members of a pair being 
separated by an angle a little less 
than 22 degrees. The whole operation 
of grinding these pockets was com¬ 
pleted in about three months. 

“Next the turntable of the grinding 
machine was covered with two layers 
of 1" sponge rubber and the mirror 
placed face-up on this bedding. In 
order to insure as uniform a support 
as possible the compression of each 
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Figure 3: Lever mirror support 
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sheet of sponge rubber was carefully 
measured under a fixed load, and 
only those pieces whose compression 
was within a narrow range of being 
the same were applied to the table. 

“The glass plug to fill up the 40" 
hole in the center of the mirror had 
been ground cylindrical to a suitable 
diameter, and it had to be inserted 
and fixed in place in such a way 
that, when the mirror is finished, it 
can be easily removed without any 
danger of harming the figure of the 
mirror. As the plug weighs about 
1400 pounds, this did not look too 
easy. It was accomplished as follows: 
A wooden lifting clamp was applied 
to the upper half of the plug, leaving 
the lower ribbed section of about 15" 
projecting below the clamp. A cake of 
ice about a foot thick was placed on 
the table m the center of the hole. By 
means of the crane it was then pos¬ 
sible to rest the plug on 
the cake of ice. The clamp 
was removed and the ice 
melted, thus lowering the 
plug gently into its proper 
position, after which it was 
fixed m place by means of 
plaster of Paris and water¬ 
proof cement. 

“Before cutting the curve 
the support system was 
installed. This operation 
took approximately eight 
months. In preparation for 
it the weight to be carried 
by each of the 36 units had 
been calculated on the basis 
of careful measurements on 
the disk itself. Each sup¬ 
port pocket was taken as 
the center of a hexagonal 
section of the disk. The 
hexagons around the cen¬ 
tral hole (Circle No. 1) and 
those adjoining the outer 
edge (Circle No. 5) are not 
complete, which fact com¬ 
plicated the calculations 


only slightly. The calcula¬ 
tions furnished the weight 
to be carried by each unit 
and also located the center 
of gravity of each arbitrary 
section of the disk, thus 
giving the necessary data 
for each counterweight and 
for locating the internal 
points of application of the 
supporting force. Each sup¬ 
port (Figure 3) was care¬ 
fully adjusted and tested 
on a weight equal to that 
which it was intended to 
carry before it was attached 
to the mirror and its cell. 
Provision was made for 
temporarily disconnecting 
all the supports when work 
was in progress with large 
tools. They were, however, 
connected properly when 
an optical test was to be 
made. 

“The curve was roughed 
out with cast-iron tools of about one 
third size, and brought to approxi¬ 
mately correct form by means of the 
half-sized tool already mentioned, 
after which the glass-coatcd full-sized 
tool and the finer grades of Carbo¬ 
rundum and emery finished the 
grinding. Measurements of curvature 
were made with a 36" spherometer. 
Next, the full-si/ed tool was changed 
to a polishing tool, as already ex¬ 
plained, and the surface brought to a 
nearly full polish. It was found that 
the full-sized tool used up rouge at 
the rate of some 50 pounds per hour, 
mostly by simply splashing it over 
the edge, hence subsequent polishing 
and figuring was done with smaller 
tools—106" and down to about 12".” 

Next month * Troubles. Tests This 
part will explain the delays that 
puzzled the public: the disk developed 
a case of curable ptosis. 



Figure 4: Five-ton, full-sized steel tooL 
Grinding and polishing machine In rear 
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article starting on page 55. 
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CIVILIAN DEFENSE 

In the kind of war we are fighting today civilian 
protection is necessary because this is an “all-out” 
war, a “total” war, an “everybody’s” war — and 
there’s nothing new about it. It is as old as mankind. 
In fact, we have Mr. Schicklegruber’s statement for 
it that one objective of this kind of a war is “the dis¬ 
appearance of the vanquished people from the stage 
of history.” Accordingly, as everyone now knows, 
total warfare is waged not only against the armies 
and the navies and the air forces, but the civilian 
men and women as well, to say nothing of the chil¬ 
dren and the old people. That’s why we must con¬ 
sider civilian protection. That’s why we are faced 
with the necessity of perfecting organizations to mini¬ 
mize the effects of an-iaid damage, to prevent hys¬ 
teria, and above all to save civilian lives 

To accomplish this, the United States Office of Civi¬ 
lian Defense was established by Executive Ordei on 
May 20, 1941. It was assigned the job of preparing 
and organizing a means of defense against the hor¬ 
rors of hostile attacks on the unarmed portion of the 
nation by air or otherwise. To this end Civilian De¬ 
fense basically has been shaped up on a “neighbor- 
help-neighbor” policy—a volunteer program as broad 
as the United States itselJ and as American as Lex¬ 
ington’s Minute Men. 

Contrary to public opinion in many quarters, the 
Office of Civilian Defense had made remarkable 
progress prior to Sunday, December 7, 1941 Before 
the bombs fell on Pearl Harbor, too many of us were 
of the opinion that “it can’t happen here," and as the 
growth of the many-sided plan depended entirely on 
volunteer action on the part ol the people it was de¬ 
signed to protect, its efficiency was stultified After 
Pearl Harbor—who among us didn’t ask the ques¬ 
tions, “What can I do? Where do I fit in 7 ’’ 

The answer is simple The three broad categories 
of help in this war are Armed foices, productive 
forces, and civilian defense. The fust needs no ani- 
plification. The second includes necessities of civil 
life such as groceries, clothing, and fuel, as well as 
pianos, tanks, guns, and shells For the third, volun¬ 
teers — thousands upon thousands of them — are 
needed in every community, whether large or small. 
There’s room foi everybody in Civilian Defense, and 
everybody is sorely needed, from doctors and nurses 
to file clerks and publicity experts, from dietitians 
to telegraphers; from air-raid wardens to sanitation 
experts. Ignorance of the requirements needed to fill 
a civilian defense job is no excuse There are now 
thousands of classes being conducted daily and 
nightly by competent instructors in every phase of 
this vast program of help. Westchester county, for 
example, just north of New York City, has trained 
30,000 of its residents as defense workers. Business 
men who commute to the city by day stand guard 
over aqueducts, pumping stations, and the like by 
night, while their wives graduate from Red Cross 
First Aid courses or maintain constant watch of the 
sky at aircraft warning posts. 

It’s the same all over the country. The Office of 
Civilian Defense has established nine regional offices 
—coinciding as to area and jurisdiction with the nine 
Army Corps Areas—and 48 state organizations, each 
of the latter being headed up by the governor and 
members of his state defense council. From there on 
down to the smallest community or rural area, a civil¬ 



ian defense council has been or soon will be estab¬ 
lished, and in each case it will be led by the head of 
the civil governing unit—the mayor of a city or vil¬ 
lage, the selectmen, the township or county super¬ 
visors. All existing seivices, such as firemen, police, 
and public utility repair crews will be used as nuclei 
for the organization of laiger gioups The American 
Red Cross is the only organization accepted as an 
entity, all othei enlistments must be voluntary and 
must be individual m nature for reasons that are 
obvious. A men's civic club, for example, may enroll 
each individual member—piesumably in the service 
tor which he is best fitted—rather than joining en 
masse as an ambulance corps, oi a decontamination 
squad, and so on. 

One authority has stated that in the last war Ger¬ 
many devoted approximated 50 percent of her civil 
lesources and energy toward winning the conflict. 
Today, it is estimated that better than 80 percent of 
all German civil existence is unalterably linked with 
active furtherance of Mr Schicklegruber’s ambitions. 
On the other hand, England is said to have attained 
to about 40 percent of potential civilian effort toward 
wrecking those ambitions, yet the United States to¬ 
day can claim but 15 percent active civilian partici¬ 
pation It has also been said that German leaders, 
advocating a truly all-out civilian participation in 
war effort, estimated that such additional impetus 
would this time tip the scales in favor of victory. 

There can be no doubt but that the people of the 
United States can organize, build, and maintain the 
greatest civilian war effoit the world has ever seen— 
if they have a mind to do so The Pearl Harbor catas¬ 
trophe placed the stamp of action in millions of minds 
hitherto inactive on this subject, but we are still a 
long haul from 100 percent civilian co-operation. 
There’s a branch of the United States Office of Civi¬ 
lian Defense in your neighborhood.— A D R., IV. 

WAR-TIME GARDENS 

The United States Department of Agriculture is to 
be commended for calling a nation-wide conference 
lo discuss and formulate a broad, co-ordinated pro¬ 
gram for enlistment in and guidance of a national 
campaign to encourage farm, home, and community 
gardens as a defense measure. If the goal for 5,760,000 
farm gardens under controlled planting is even par¬ 
tially achieved in 1942, we shall all be healthier 
through better food habits, our home food supplies 
will be improved, and we’ll try not to be hysterical 
this time and dig up golf courses and flower gardens 
in favor of potatoes!— A. P. P . 
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OIL—“To-day the petroleum industry represents one of 
the greatest industries of the world. With gas and the 
electric light to compete against as illuminants, it is every 
year acquiring more importance, and holds a position as 
one of the three great sources of artificial light. . . In 1862 
and 1864 the first suggestions toward transporting oil by 
lines of pipe were made, and in 1865 a pipe, 3,200 ft. long, 
was laid from Pithole toward Oil Creek, at Miller Farm. 
It could pass 81 barrels a day. . . At the present day the 



Central oil refinery at Cleveland 


entire oil region is covered by pipe lines. . . Transporta¬ 
tion trunk lines have been laid to New York, Philadelphia, 
Baltimore, Cleveland, and other points These lines are 
for the most part owned by the National Transit Co., 
which is, really, a branch of the Standard Oil Company, 
which controls practically all of the refineries, as well as 
the oil business of the United States ” 

CABLE—“The preliminary survey of the Hawaiian cable 
has been nearly completed. The Albatross has laid out 
a line from Salmas Bay across the Pacific . . The line laid 
down by the Albatross on its outward trip is slightly north 
of that laid down by the Tuscarora fifteen years ago. 
Several submarine peaks were encountered, but the bot¬ 
tom is for the most part regular and suitable for the bed 
of a cable.” 

ELECTRICITY—“High authorities cannot even yet agree 
whether we have one electricity or two opposite electrici¬ 
ties. The only way to tackle the difficulty is to persevere 
in experiment and observation. If we never learn what 
electricity is, if, like life or like matter, it should remain 
an unknown quantity, we shall assuredly discover more 
about its attributes and its functions.” 

AIRPLANES—“ ‘So far as the mere power to sustain 
heavy bodies in the air by mechanical flight goes, such 
mechanical flight is possible with engines we now pos¬ 
sess.’ These words, coming as they do from Prof. S. P. 
Langley, carry with them the weight of authority. Nearly 
five years ago, Prof. Langley, then the director of the 
Observatory at Allegheny, Pa., commenced there a series 
of experiments in aerodynamics . . ‘I am not prepared 
to say that the relations of power, area, weight, and 
speed, experimentally established for planes of small 


area, will hold for indefinitely large ones; but from all 
the circumstances of experiment, I can entertain no doubt 
that they do so hold iar enough to afford assurance that 
we can transport (with fuel for a considerable journey 
and at speeds high enough to make us independent of 
ordinary winds) weights many times greater than that 
of a man.’ ” 

CAMELS- “Neither the most broiling heat nor the most 
intense cold nor extreme daily or yearly variations hinder 
the distribution of the camel. It seems, indeed, that the 
dromedary of the Sahara has better health there than in 
more equably warm regions; though, after a day of tropi¬ 
cal heat, the thermometer sometimes goes down several 
degi ecs below the freezing point, and daily variations of 
90 degrees occur ” 

ALUMINUM—“Taking into account the development 
made by the factories of aluminum in recent years, it may 
well be believed that the production almost equals the 
demand, although new uses for this light but ductile 
metal are being daily discovered. . . Toward the middle 
of last year American aluminum was quoted at a rate of 
$2 per lb.; some few months later the price was reduced 
to $1 per lb. The present prices are: For No. 1 quality, 
90 cents per lb. in small quantities and 75 cents per lb. 
for orders of at least one ton, for No 2 quality, of a purity 
of from 94 to 97 percent, 65 cents per lb. for quantities of 
not less than a ton. These prices are quoted by the Pitts¬ 
burgh Reduction Company ” 

TIME SIGNALS—“Some interesting experiments have 
been made by Mr. W. P. Gerrish on distributing time 
accurately by flashes of magnesium powder. Signals were 
thus sent from a station on Blue Hill, Mass., twelve miles 
distant. They were readily visible, and the exact time to 
within a fraction of a second could be taken from them. 
These flashes were also seen from Princeton and Mount 
Wachusett, forty-four miles distant, and from numerous 
nearer points.” 

INSANITY—“In the brain of a woman who had a vis¬ 
ceral delusion, that was almost her sole idea, to the effect 
that a tape worm found a lodgment within the internal 
organs and came and went at pleasure, there was unilat¬ 
eral hypertrophy of the paracentral lobules, those in one 
hemisphere remaining perfectly normal. The patient was 
perfectly lucid and rational on all subjects except this one 
delusion, though it was difficult to induce her to speak 
of any other.” 

PEACE-WAR SHIP—“A new gunboat, the Svensksund, 
has been added to the Swedish navy. . . The vessel will, 
however, be more useful in time of peace than in war, as, 
first, she is a powerful ice breaker, fitted with water tanks 
for sinking to the desired depth; secondly, she is fur¬ 
nished with heavy gear for towing or hauling off stranded 
vessels; thirdly, she is equipped as a fire steamer, having 
ten large suction hoses and a centrifugal pump capable 
of delivering 22,000 cubic feet of water per hour; fourthly, 
she is fitted with condensers furnishing 800 gallons of 
water per hour; and fifthly, she is equipped as a torpedo 
repairing vessel.” 
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ervice to the nation in peace and war ” 


Following the last World War a bionze and maible group was placed 
in the lohhy of the Arnejican Telephone and Telegraph Company build¬ 
ing in New York. On it are inscribed these words, “Service to the 
nation in peace and war.” 

They are more than words. They are the very spirit of the entire 
Bell System organization. In these stirring days, we pledge ourselves 
again to the service of the nation ... so that “Government of the 
people, by the people, for the people, shall not pciish from the earth.” 

BELL TELEPHONE SYSTEM 
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A LABORATORY "THUNDERCLOUD" | aboratory study of atmospheric electricity 

“ is yielding facts that are being translated 
TO AID AVIATORS into practical instruments for use by aircraft 

pilots. The experimental set-up of a “cloud 
charge indicator for airplanes,’’ shown above 
and described in detail on page 78, has re¬ 
sulted in the design of an instrument weigh¬ 
ing only two pounds that will furnish a pilot 
with an indication of the electrical intensity 
in the air ahead, thus enabling him to decide 
whether or not he should change his course 
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‘MAID-OF-ALL-WOBK’ 

Ploce of the Versatile Destroyer in Modern Navies 


W ith the possible exception of 
the stealthy submarine and 
the tiny, ultra-swift motor torpedo 
boat, there is no class of warship 
whose past and present exploits 
have been more daring than that 
•‘Mald-of-all-work ,, —the torpedo- 
boat destroyer Oiiginally con¬ 
ceived to combat torpedo boats 
(hence its name, now shortened to 
simply “destroyer”), it soon took 
over their duties and later assumed 
several additional ones, with the 
result that today no other fighting 
ship can carry out so many varied 
tasks With its armament of tor¬ 
pedoes, depth bombs, and guns, the 
destroyer must now be reckoned 
with by the enemy’s forces on, 
under, and above the sea 

In a general fleet engagement 
destroyers are indispensable for 
attacking and screening duties, 
while on detached or independent 
service they are extensively used 
for such important work as laying 
and sweeping minefields, raiding 
enemy commerce, escorting con¬ 
voys of merchant vessels, and wag¬ 
ing a ceaseless campaign against 
the marauding submarine. It is to 
fulfill these last two missions that 
the United States and Great But- 
ain so urgently need every de¬ 
stroyer that can possibly be built 
Modem destroyers vary greatly 
in size and strength of armament, 
but all of them are swift, handy 
craft, able to face seas which 
quickly would have forced the 
boats of a few decades ago to seek 
shelter in port. Those displacing 
less than 1000 tons are now gen¬ 
erally classed as torpedo boats, 
while the relatively few of more 
than 2000 tons are, in reality, 
small, very fast light cruisers. 
France, Italy, and Russia are the 
only powers which possess these 
“super-destroyers.” What may be 


WALTON L. ROBINSON 


considered the destroyer proper is 
a boat displacing between 1000 and 
2000 tons, able to attain a speed 
of 33 knots or more, and armed 
with four to eight guns of 4.7-, 5-, 
or 5.1-inch caliber (diameter of 
bore) and four to sixteen torpedo 
tubes All of Britain's modern 

NATIONAL 

DEFENSE 

• INTEREST in destroyers was en¬ 
hanced when, last year, the United 
States sent 50 of these singular war¬ 
ships to Britain. Attacks on the 
Kearny and the Reuben James focused 
the spotlight more clearly. As this is 
written. Pacific naval warfare has 
thrust this branch of our Navv into 
a leading role. Just what arc de¬ 
stroyers? Mow large are they? What 
are their duties? Why do we and 
Britain need them so desperately? 
In these days of history-on-the-blitz, 
one hardly knows what turn may be 
taken by the time an article appears 
in print. Nevertheless, this story 
essays a reply to the above questions. 
—The Editor. • 

destroyers mount 4 7-inch guns 
(four, five, six, or eight in num¬ 
ber) and most of them have eight 
or ten torpedo tubes. Germany’s 
Grosse TorpedOboote (“large toi- 
pedo boats”) have a uniform ar¬ 
mament of five 5-inch guns and 
eight tubes. Italian cacciatorpedi - 
niere (“torpedo boat chasers”) are 
noted for their very high speeds 
(39 knots in the newest units), but 
have only four or six 4.7-inch guns 
and a correspondingly weak tor¬ 
pedo armament. Japanese kuchi - 
kukan are rather slow (34 knots), 
but are reasonably well armed, 
they carry four to six guns and 


from six to nine torpedo tubes. 

American destroyers have al¬ 
ways been remarkable for their 
very powerful torpedo armaments. 
Some of our most recent units are 
provided with as many as sixteen 
tubes, while even the “flush deck¬ 
ers” of 1916-19 vintage boast 
twelve. All of our under-age boats, 
the oldest of which were begun in 
1932, mount eight, ten, twelve, or 
sixteen tubes and from four to 
eight 5-inch “double purpose” 
guns, so called because they can be 
employed against aircraft as well 
as warships Our largest destroy¬ 
ers, the five of the Somers class, 
displace 1850 tons and carry eight 
guns and twelve torpedo tubes. 
Designed to operate as squadron 
leaders, they are among the most 
powerful vessels of their type 
afloat 

T hus, we have an outline of the 
destroyer’s principal character¬ 
istics and can now examine its 
tactical possibilities in modern 
warfare. First come its various 
duties in a fleet engagement, then 
its several forms of employment 
on detached service. In either case 
the destroyer’s work may be of an 
offensive or defensive character, 
though in the performance of the 
latter, action of an aggressive na¬ 
ture is often required 

In a major fleet battle the de- 
stioyer has two offensive missions 
to fulfill The piincipal of these is 
to carry out torpedo attacks on the 
hostile battleship column. To be 
most efficacious, such attacks must 
be delivered by one or more squad¬ 
rons (flotillas), supported by 
cruisers to assist in piercing th<» 
protective screen of enemy light 
craft. On arrival within effective 
range, say 6000 yards, each de¬ 
stroyer will carefully calculate the 
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All photos courtesy U 8 Navy Recruiting Bureau 


A typical American destroyer: 1500 tons, speed 36.5 knots 


enemy’s course and speed, will dis¬ 
charge all or most of its torpedoes, 
and then retire at full speed under 
cover of dense clouds of smoke. 
Such attacks en masse are far more 
likely to achieve success than iso¬ 
lated ones made haphazardly by 
only a few boats, for the more 
numerous the torpedoes approach¬ 
ing an opponent’s battle line, the 
more difficult will it be for his 
ships to avoid them Two squad¬ 
rons of our modern destroyers—a 
total of 18 boats—could launch at 
a given signal over 100 torpedoes, 
and this number of “tin fish” rush¬ 
ing simultaneously toward an ad¬ 
versary’s column of dreadnoughts 
should score a high percentage of 
hits. One or two hits on a ship 
would cause it to lose speed and 
probably to leave the battle line, 
while several more would most 
certainly send it to the bottom. 
The value of the torpedoes dis¬ 
charged in such an attack would 
amount to considerably more than 
a million dollars, while a number 
of the participating destroyers 
would likely be sunk or badly 
damaged. Should the present war 
produce a large-scale naval action, 
say between the British and Italian 
fleets m the Mediterranean or be¬ 
tween the United States and Jap¬ 
anese fleets in the Pacific, such 
massed attacks by surface torpedo 
craft would undoubtedly play a 
prominent part and might well 
decide the issue 

The destroyer’s other offensive 
function in a fleet battle is the 
laying of what are termed tactical 
minefields. An operation of this 
nature was carried out at Jutland 
by H.MS. Abdxel —a destroyer 


with its torpedo tubes replaced by 
mine racks. During the night this 
boat laid mines in advance of the 
retreating enemy fleet, but the 
Germans altered course and avoid¬ 
ed the newly sown minefield, of 
whose existence, however, they 
were completely unaware. Despite 
the failure of the tactical minefield 
on this occasion, the idea was an 
excellent one deserving of success. 
That this form of warfare is con¬ 
sidered to hold much promise is 
indicated by the fact that prac¬ 
tically all navies possess a number 
of destroyers fitted for minelaying. 
The Italian and Soviet navies are 
especially enthusiastic about its 
possibilities and the vast majority 
of their destroyers are equipped to 
lay mines. 

T hree vitally important defensive 
tasks fall to the lot of destroyers 
assigned to the battle fleet. During 
a major operation, and while the 
fleet is still in cruising formation, 
destroyers must screen the great 
dreadnoughts from possible sub¬ 
marine attack In the performance 
of this mission they rely chiefly on 
the depth bomb. In the present 
conflict Italian submarines m par¬ 
ticular have attempted frequently 
to interfere with the British Fleet’s 
movements in the Mediterranean, 
but their successes thus far have 
been out of all proportion to their 
heavy losses Not a single British 
battleship has been sunk by Italian 
submarine action, and only one is 
believed to have suffered damage. 

Soon after contact with the 
enemy’s fleet has been established, 
destroyers will be called upon to 
lepel hostile torpedo attacks and 


to lay protective smoke screens. 
They can best accomplish the 
former task by dashing out and 
engaging the attacking flotillas be¬ 
fore they arrive within effective 
torpedo range. Both sides will dis¬ 
patch cruisers to support their de¬ 
stroyers and much hard fighting 
will ensue. The result of this 
secondary action will exercise a 
profound influence on the course 
and outcome of the battle raging 
between the big ships. 

S moke screens are employed to 
conceal from the enemy some 
intricate maneuver or to protect a 
badly damaged ship. They are in¬ 
variably resorted to by a fleet 
wishing to withdraw from the ac¬ 
tion. In the engagement off Punto 
Stilo on July 9, 1940, between the 
Italian and British fleets, the 
former and inferior force suc¬ 
ceeded in escaping almost certain 
disaster by retiring at full speed 
behind dense curtains of smoke 
emitted by a destroyer flotilla. 

Tactical scouting with other ad¬ 
vance units of the fleet is yet an¬ 
other duty which falls to the 
destroyer, for there will never be 
sufficient cruisers to do this work, 
while bad weather or lack of car¬ 
riers or nearby shore bases may 
preclude the effective use of air¬ 
craft. During the past two years 
there have been several naval ac¬ 
tions in which planes were unable 
to participate due to one or more 
of these reasons. 

Of the destroyer’s several duties 
on detached service, anti-sub¬ 
marine operations are by far the 
most important. These may take 
the form of escorting large convoys 
of merchant vessels, patrolling de¬ 
fined danger zones, or laying mines 
at the exits of the submarine bases. 
In the first two cases the destroy¬ 
er’s most effective weapon is the 
depth bomb, although occasions 
may arise in which gunfire, tor¬ 
pedoes, or ramming tactics can be 
employed. Depth bombs were in¬ 
vented during the last war and 
proved so successful that they now 
form part of every destroyer’s 
armament. They are cither rolled 
overboard from racks at the stern 
or are discharged from a projector 
known as a “Y-gun ” Detonation 
at practically any desired depth is 
effected by hydrostatic pressure. 
The explosive force of the 300- 
pound charge of trinitrotoluol— 
TNT—will destroy or seriously 
damage an undersea boat within a 
radius of seventy to one hundred 
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feet. Even if the submarine is not 
sunk or badly damaged, it is prob¬ 
able that the morale of its crew 
will be so shaken as to necessitate 
an early return to port. Many sub¬ 
marine crews have testified to the 
demoralizing effect of a barrage of 
depth bombs exploding near their 
craft. 

D epth bombings are today far 
more likely to achieve success 
than was the case 25 years ago 
Their increased effectiveness is due 
in large part to improved methods 
of detecting a submarine’s pres¬ 
ence and exact whereabouts be¬ 
neath the surface. In the last war 
the only device for such work was 
the hydrophone, which located the 
undersea craft by picking up the 
sound of its motors In those days, 
consequently, all that a U-boat 
had to do after attacking an es¬ 
corted convoy was to rest on the 
bottom with motors quiet. Nowa¬ 
days, however, the problem con¬ 
fronting an Axis submarine com¬ 
mander is much more difficult, for 
in the years between the last war 
and the present one the British 
invented a truly marvelous sub¬ 
marine detector. Popularly known 
as the “Asdic” (after the Anti- 
Submarine Detection Investigation 
Committee), it can locate a sub¬ 
marine lying on the bottom almost 
as readily as it can one which is 
under way The “Asdic’s” very 
existence was among the Royal 
Navy’s most closely guarded 
secrets prior to the outbreak of 
war, and the Germans did not dis¬ 
cover how it functioned until after 


the fall of France, when 
they examined a number 
of French destroyers. 

In the present conflict 
the Axis navies have lost 
a very considerable num¬ 
ber of submarines. It is 
impossible to state the 
precise extent of their 
losses, but about one 
hundred German Unter - 
seeboote and nearly half 
that number of Italian 
sommergibilt are believed 
to have been destroyed. 

The majority of these 
boats were sunk by depth 
charge attack, while 
mines and aerial bomb¬ 
ing accounted for most of 
the others Axis destroy¬ 
ers, mines, and planes 
have taken, of course, 
their own toll of British and allied 
undeisea boats. During the first 
two yeais of war the Royal Navy 
alone lost 29 submarines by enemy 
action While the exact fate ot 
most of them remains unknown, it 
is safe to assume that fully hall 
were sent to the bottom by depth 
charges Seveial, however, were 
sunk by ramming Such tactics, 
incidentally, often lesult in con¬ 
siderable damage to the destroyer’s 
bow—sufficient in most cases to 
put her out of service for sever a’ 
weeks 

Minesweeping is a very impor¬ 
tant and extremely dangerous task 
which destioyers are sometimes 
called upon to perform They 
should not be employed in this 
work, however, except in emer- 



Destroyers maneuvering 

gency for they are too valuable 
and needlessly large and fast. 
Smaller, less costly craft, either 
specially built or converted, can 
discharge this duty in an equally 
efficient manner 

C ommerce raiding is yet another 
mission which destroyers can 
cany out Prior to the outbreak 
of the current war, this work had 
been entrusted almost exclusively 
to cruisers. Britain’s perennial 
shortage of cruisers has obliged 
her, however, to dispatch destroy¬ 
ed to assist in the capture or de¬ 
struction of those enemy merchant 
vessels which from time to time 
slip out of neutral ports in an effort 
either to supply some raiding war¬ 
ship on the high seas or to run the 
blockade and return home. This 
task the fragile destroyers of 1914 
weie incapable of performing, but 
the modern ones, with their wide 
iadn of action and splendid sea- 
keeping qualities, have had little 
or no difficulty in carrying out 
such assignments. 

That destroyers are constantly 



being employed on service of the 
most hazardous nature is evidenced 
by the great number which have 
been sunk during the past two 
years Excluding small units of 
less than 1000 tons displacement, 
over 100 destroyers have fought 
their last action. Numerically, 
Britain heads the list with some 
50 lost, while Germany and Italy 
have suffered even more heavily 
m proportion to the size of their 
navies (At the time of writing it 
is still too early to give accurate 
and official data on losses in the 
“Battle of the Pacific.”) 


Destroyers at sea. Note airplane carrier in distance 


Britain’s losses represent about 
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A division of destroyers in tactical exercises 


30 percent of her destroyer forces 
available in September, 1939. 
Since then she has strengthened 
her navy by at least 80 destroyers, 
including the 50 acquired from 
us. Thus Britain’s present-day 
strength comprises over 200 de¬ 
stroyers. This number is far from 
adequate, however, for Germany 
now has in service many more 
U-boats than was the case two 
years ago. At that time some 70 
Nazi submarines were ready for 
sea, while today probably twice 
that number are operating against 
Britain’s vital sea communications 
Moreover, Germany is building 
U-boats at a furious pace: our 
Navy Department estimates that 
she is rushing work on nearly 200. 
The collapse of France and Italy’s 
entry into the war have also done 
much to increase the Royal Navy’s 


F rom Second Lieutenant to Lieu¬ 
tenant Colonel, officers of the 
streamlined, motorized divisions of 
our fast growing Army are attend¬ 
ing each week m Detroit a school 
conducted by Chrysler Corporation 
in advanced technical training in 
the operation and maintenance of 
the thousands of speedy, sturdy 
motor vehicles in which our pres- 


diflficulties, for the French pos¬ 
sessed about 70 destroyers and tor¬ 
pedo boats, while the Italians 
added more than 100 submarines 
to the enemy’s strength 

The coming months will doubt¬ 
less witness much bitter naval 
fighting as the “Battles of the At¬ 
lantic and Pacific” lage between 
German, Italian, and Japanese 
undersea craft on the one hand and 
the anti-submarine forces of the 
United States and her allies on the 
other. In this life and death 
struggle the destroyer will as¬ 
suredly share many of the honors. 
Perhaps some new missions will be 
discovered for it, though what they 
might be defy the imagination, as 
already it is capable of such varied 
service Well, indeed, has the de¬ 
stroyer earned the sobriquet- 
“Maid-of-all-work.” 


ent-day fighting forces ride in¬ 
stead of march in maneuvers and 
in cantonment routine at speedy up 
to 50 miles an hour. 

Each Monday morning at 8 
o’clock sharp, officers from the 
Army posts scattered across the 
country assemble in the Army 
School class room. During the first 
half-hour they are registered and 


given their schedule of intensive 
training for the week. 

Actual school work starts 
promptly at 8:30. The men are 
divided into four groups, each un¬ 
der the supervision of a trained 
instructor, an experienced, quali¬ 
fied, automotive service specialist. 
Two full hours are devoted to the 
subject of wheel alignment. Each 
officer is instructed and given ac¬ 
tual practice in the mechanics of 
caster and camber of front wheels. 
They learn the meaning and im¬ 
portance of proper wheel align¬ 
ment—the effects of misalignment. 
Each man is given an opportunity 
to check the wheels with special 
gages. They discuss causes and 
effects informally but thoroughly 

From 10:30 to 12:00 o’clock each 
group probes the intricacies of an 
Army truck’s electrical system—its 
nerve structure. They “dissect” 
the generator, examine its insides, 
check the wiring, the condenser, 
distributor, and all the elements 
that are a part of or affect the 
electrical apparatus 

Lunch period is from 12:00 to 
1.15 p.m. Shop work continues 
from 1:15 to 4:00 o’clock. The men 
disassemble and reassemble brake 
mechanisms, make brake adjust¬ 
ments, bleed the lines of the hy¬ 
draulic brake system. They dis¬ 
cuss the common and uncommon 
causes of brake trouble, excessive 
wear and other complaints. 

From 4:00 to 4:30 pm. they re¬ 
turn to the class room for a ques- 
tion-and-answer period to clear up 
any misunderstanding or details 
that might not be clear in the mind 
of any man regarding the subjects 
covered during the first day of the 
school. 

On each succeeding day the 
hours for discussion in the class 
room and shop work at the benches 
are about the same, but during each 
period a different subject is taken 
up. At the end of the week, when 
the officers depart for the return 



Army trucks go through their paces 


• • • 

Inch by Inch, Tooth by Gear 

Army Officers Receive Technical Training 
in Motor Vehicle Operation and Up*Keep 
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trip to their respective Army posts, 
they have gone over, inch by inch 
and tooth by gear, the vital 
mechanical parts of the Dodge 
Army trucks that are being turned 
out by the thousands in various 
types for Army use. 

From beginning to end in all 
instructions, in all theory, in shop 
work, and in discussions, preven¬ 
tive rather than corrective main¬ 
tenance is stressed with all possible 
emphasis. “A stitch in time” is 
what keeps the Army rolling. The 
men and the weapons and the sup¬ 
plies of a modern, fast-moving 
Army can’t stop and wait for a 
truck to be repaired When a ve¬ 
hicle fails and can’t keep going, it 
is simply left by the wayside and 
the Army rolls on. 

T he officers are taught to become 
familiar with the sound of en¬ 
gines, transmissions, differentials, 
generators, and various other mov¬ 
ing parts so they can detect the 
noises that are apt to mean trouble 
Impending trouble detected by the 
sound of a vital unit usually can 
be corrected before serious damage 
results, thus preventing failure oi 
delay. 

A highlight of the training 
course is the “scrambling” of an 
engine. The timing gears, carbu¬ 
retor, electrical apparatus, and all 
possible units and attachments are 
purposely thrown completely “out 
of kilter.” Each man takes his 
turn “unscrambling” the mess, 
putting each part back in proper 
adjustment and working condition 


Practical training in driving 
Army trucks in rough going on a 
specially constructed testing 
ground adjoining the Dodge truck 
plant near Detroit forms the spec¬ 
tacular and exciting part of the 
training course Each Wednesday 
afternoon is devoted to a driving 
field day for the Army men. The 
officers take turns driving the 
reconnaissance cars, command cars, 
weapon carriers, troop transports, 
cargo tiansports, and ambulances 
over precipitous grades of 60 per¬ 
cent and moie, through a veritable 
mud-wallow in which the wheels 
of the trucks diop practically out 


of sight, over rutted fields and 
bogs, and through second-growth 
brush. 

Each Friday afternoon the offi¬ 
cers are taken on a tour of the 
corporation’s engineering labora¬ 
tories, where they see how the im¬ 
portant parts of the motor vehicles 
are tested in a thousand ways to 
duplicate days, weeks, months, and 
years of stress and strain. 

• • • 

SMOKELESS POWDER 

Chopped>Up Cotton 
Speeds Production 

Cotton linters, the fuzzy threads 
left clinging to cottonseed hulls 
after ginning, has always been the 
best material for use in the prepa¬ 
ration of smokeless powder. Pres¬ 
ent-day demands for powder pro¬ 
duction, however, have long since 
consumed the available supply of 
linters. Other cotton fibers are too 
long to use in powder production 
since they tend to “spin” or “rope” 
in the nitrating machinery and 
clog the works 

Now, however, long cotton fibers 
can be reduced to an approxima¬ 
tion of the length of linters by new 
machines invented by United 
States Department of Agriculture 
engineers. The long cotton fibers 
are first reduced to medium lengths 
which in turn are sent through a 
second machine where the fibers 
are chopped into the equivalent of 
linters. 



Officers at school drive a truck through a mud wallow 
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Shutters and Cotters 

High-Speed Motion-Picture Photography Used 
in Study of Machine-Tool Cutting Edges 


b. l. McKenzie 

H igh-speed photography, famous 
for its trick shots of golf 
strokes, tennis strokes, and the 
like, may soon become equally 
famous for its value to industry 
as an aid in determining how to 
bring closer to perfection the de¬ 
sign and the performance of mill¬ 
ing cutters, lathes, planers, and 
many other similar machine tools. 
Such is the conclusion to be drawn 
from an experimental 
series of photographs 
made by this method in 
the course of the past 
year. 

Until a short time ago, 
very little was definitely 
known about the action 
that takes place at the 
cutting edges of machine 
tools It was known, for 
example, that chips cut 
from certain materials 
break off and are thrown 
clear of the cut, whereas 
in other cases the chip is 
removed in a continuous 
curled strip; that a cer¬ 
tain amount of distortion 
takes place in the mate¬ 
rial cut away; that abra¬ 
sive action on the tool 
occurs during cutting; 
that m dry cutting there 
is a tendency toward a 
welding action between the chip 
and the tool face; and that a cer¬ 
tain amount of chatter in the ma¬ 
chine is present at times 

But because the action of ma¬ 
chine tools is far too fast to be seen 
and studied by the naked eye, it 
was formerly impossible to deter¬ 
mine exactly what does take place 
at the cutting edge. In an effort to 
gain knowledge on this subject, the 
General Electric Company devel¬ 
oped the necessary lighting equip¬ 
ment to make—and then made— 
the series of high-speed machine 
tool photographs. 

In the high-speed camera adapt¬ 
ed to the purpose, an Eastman 
Kodak type II, exposures are con¬ 


trolled by a shutter, and images 
are moved with the continuously 
moving film by means of a revolv¬ 
ing prism, which is used in addi¬ 
tion to the objective lens. 

Using 16mm film, and operating 
at a speed of 1000 frames per sec¬ 
ond, 100-foot spools were exposed 
m four seconds, the footage ex¬ 
posed in one second requiring one 
minute to view when projected at 
normal speed. Built into the cam¬ 
era was a delicate pair of timing 
dials which, controlled by a 200- 


cycle tuning fork, indicated re¬ 
spectively seconds and thousandths 
of a second, and were photographed 
on the right-hand edge of each 
frame, rendering an accurate ac¬ 
count of the amount of movement 
taking place in a given amount of 
time. 

Principal problem in making 
the high-speed pictures was that 
of sufficient light. Since the largest 
practical lens aperture that could 
be used was about f/2 and the 
exposure time approximately 
1/4000th of a second, a light ap¬ 
proximately five times the strength 
of sunlight was required to pro¬ 
duce a clear image on the 
negative. 


Work on the series of pictures 
was done at night and during 
weekends to avoid vibration from 
neighboring machines. Two high- 
power lamps were trained directly 
on the area being photographed, 
one lamp being placed at each side 
of the camera to eliminate confus¬ 
ing shadows. Since action in these 
cases was localized in a very small 
area, it was possible to place the 
camera close enough to the work 
to make pictures of areas one-inch 
square and %-inch square, there¬ 
by permitting movement measure¬ 
ments to within a few thousandths 
of an inch to be made, on exami¬ 
nation of the finished pictures, 
with a fair degree of accuracy. 

The workpieces from which 
chips were cut were marked in 
squares 1/32 of an inch on a side, 
to facilitate study of the material 
both during the cutting process and 
afterwards, and to permit identi¬ 
fication of the metal in chips with 
regard to previous loca¬ 
tion m the block of ma¬ 
terial. 

T ools studied in the 
photographic series 
were milling cutters and 
planers, used without 
coolant, an effort being 
made at all times to sim¬ 
ulate normal operating 
conditions — normal op¬ 
erating speeds and feeds. 
A narrow workpiece was 
selected for cutting, in 
order that all of the sep¬ 
aration of the chip from 
the block would take 
place at one cutting sur¬ 
face. Thus the action ob¬ 
served at the side of the 
workpiece was the same 
as that taking place 
throughout the width of 
the cut, and in addition 
— since chip action was in a verti¬ 
cal plane — an unobstructed view 
of the work by the camera lens 
was possible. 

In photographing conventional 
nulling, materials cut were SAE 
1020 steel, of Brinell hardness 
160; yellow brass, Brinell hardness 
130; and cast iron, Brinell hardness 
170. Standard milling cutters were 
used, at a speed of 37 surface feet 
per minute, taking a 3/16-inch 
cut, with a table feed of 30 inches 
per minute. In photographing 
climb milling, materials cut were 
SAE 1020 steel and ascoloy. Cut¬ 
ting speed for the climb milling 
process was 42 surface feet per 
minute, with a seven-inch per 



Set-up for taking high-speed photographs of ma¬ 
chine tools, to study action at the cutting edges 
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The three high-speed photographs above show 
a milling cutter cutting cast iron. The character¬ 
istic segmental chip of cast iron is evident. In 
picture at right, chip has been detached from 
work. Note 1/32-inch cross markings on work- 
piece. Photograph below shows planer cutting 
brass. Distortion of w T ork is shown by the cross 
markings, which serve as indices for study 



minute table feed, the cut 
taken being the same as in 
the conventional milling 
photographs — 3/16 of an 
inch. Various types of 
standard cutters were used 
for these operations 

F or the purpose of further 
study, special cutters were 
then ground, and photo¬ 
graphed at work. The first 
of these, designed to show 
the difference in cutting 
action between sharp and 
dull teeth, was ground with 
10 teeth sharp and 10 teeth 
dull. The second was ground 
with two teeth of zero rake 
angle, followed by two of 
5-degree negative rake, two 
of 10-degree negative, and 
two of 15 degrees, the re¬ 
maining teeth being ground with 
5, 10, and 15-degree positive lake 
angles. 

In the planing operations photo¬ 
graphed, several different mate¬ 
rials were cut, with forged 
high-speed steel tools, one inch by 
1V 2 inch by eight inches long. 
18-4-1 high-speed steel tools were 
used to cut steel, yellow brass, and 
cast iron, operating at 37 surface 
feet per minute, the depth of cut 
being .040 inches; these tools were 
further photographed cutting, at 
60 surface feet per minute, two 
pieces of steel of different hard¬ 
nesses, which were clamped end to 
end on the planer so that one cut 
followed the other. Carboloy tools 
were then photographed in use on 
the planer, cutting these same two 
materials at 160 surface feet per 
minute. 

With the aid of the 1/32-inch 
horizontal and vertical lines 
marked on the workpieces photo¬ 
graphed, plus the camera’s built- 
in timing dials, it was possible to 
plot true time-distance graphs for 
the alternate forward motion and 
retarding of the teeth of a cutting 
tool in action. This was done by 


projecting the developed pictures, 
one at a time, on paper marked off 
in large squares, moving the pro¬ 
jection machine until the small 
squares in the pictures were super¬ 
imposed on the large squares on 
the paper. Thus graphs could be 
drawn to scale, the sides of the 
large squares corresponding to the 
1/32-inch sides of the squares 
marked on the workpieces. 

From these time-distance graphs 
-—together with viewing of the 
film projected as a motion picture, 
and study by photomicrography of 
the structure of the chips and the 
completed machined pieces — have 
been learned facts that may be of 
inestimable value in the construct¬ 
ing of future machine tools; in the 
designing of the “machine” and 
the grinding of the “tool.” 

Through the use of high-speed 
photography, for example, can be 
determined the maximum speed at 
which a given machine tool can be 
operated without danger of er¬ 
ratic operation, caused by inertia 
of material being cut or too great 
deflection of cutting teeth — with¬ 
out danger of distorting the mate¬ 
rial being cut to such an extent as 


to render the material un¬ 
suited for the application in 
which it will be used. 

Photographs have shown, 
among other things, that 
material ahead of the tool 
is distorted in the direction 
of the tool’s movement, 
causing distortion not only 
of the chips cut away, but 
of material below the line 
of the cut. They have shown 
that compression on and 
consequent deflection of a 
tooth, as it builds up power 
to begin the cut, is much 
gi eater at the beginning of 
the cut taken than when the 
end of the cut is neared, due 
to the larger amount of ma- 
teiial ahead of the tool in 
the beginning. They have 
shown that the speed of the 
tool is directly related to such 
compression and deflection. 

M aximum speed without danger 
of deterioration, due to heat¬ 
ing, of the tool’s cutting edge can 
also be determined. Perhaps most 
important of all, where speed is 
concerned, is the fact that the 
maximum speed possible with 
minimum regrinding of tools can 
be accurately fixed, resulting in 
the highest possible efficiency of a 
given tool; that is, the highest pos¬ 
sible number of cubic inches of 
material removed, the greatest 
number of finished pieces turned 
out, in the least possible time, with 
the minimum number of tools. 

Causes of chatter — that is, the 
wind-up in the arbor when heavy 
deflection occurs, and the irregular 
feeding of tables — can be studied, 
and in many cases might be reme¬ 
died by improving smoothness of 
feed and by operating at slightly 
lower speeds, thus reducing vibra¬ 
tion and lengthening the life of the 
machine as a whole. 

The most efficient rake and 
clearance angles to provide the 
largest amount of material cut 
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away at the greatest speeds may 
be determined. By improving rake 
and clearance angles, not only 
might it be possible to produce a 
more accurate machined surface, 
with less slipping and greater 
smoothness of action; it might also 
be possible to control the action of 
the chip, with the purpose of les¬ 
sening its abrasive or “cratering” 
action on the face of the tool, thus 
lengthening tool life. 

It can be learned, through pho¬ 
tographing teeth of different de¬ 
grees of sharpness, the length of 
time the tool can be efficiently used 
before regrinding, as well as just 
which coolant is most effective, on 
a given type of cut in a given ma- 

• • 


T he current national emergency 
and its speeding up of industry 
has caused a drain on the nation’s 
power resources, especially in the 
east and southeast. Hence lighting 
engineers, in an effort to conserve 
as much daylight as possible, have 


terial, in reducing abrasive and 
welding action between chip and 
tool face and in reducing the built- 
up edge of material which accu¬ 
mulates on the cutting edges of 
the tool and appreciably slows up 
its action. 

With the information gained 
through studies made by means of 
high-speed photography, when 
such studies have been made in 
sufficient number, it is believed 
that changes can be made in the 
designs of various types of ma¬ 
chine tools which will make it pos¬ 
sible to obtain from these tools 
maximum efficiency and the speed 
so vital, during these times, to 
American industry. 


been experimenting with different 
means of providing maximum use- 
ful daylight for interior illumi¬ 
nation of office buildings and 
industrial plants. The most suc¬ 
cessful test reported to date in¬ 
volved panels of Insulux glass 


blocks, which, used m place of 
windows, provided more usable 
daylight, more evenly distributed. 

These blocks, which incorporate 
interior prismatic sections, serve to 
bend or redirect light rays, so that 
instead of falling in a direct line 
downward toward the ordinarily 
dark floor, the rays are turned up¬ 
ward toward the ceiling and upper 
walls These surfaces, m turn, re¬ 
flect the light down and toward the 
interior. This system of daylight¬ 
ing was developed by the Insulux 
Division of the Owens-Illinois 
Glass Company. It is claimed that 
no system of louvers, reflectors, or 
baffles now in use equals it for all- 
around efficient use of daylight 
indoors. 

T he engineers working on the 
lighting tests used an ordinary 
room with dimensions of 23 by 25 
feet with a single unglazed opening 
in an exterior wall. Immediately 
after pictures were made of the 
room in that condition a panel of 
Insulux glass blocks was installed 
in the opening and other photos 
taken. All of the photos were 
made with the same camera on the 
same film, under brilliant sunlight 
conditions, with identical expos¬ 
ures. Prints were given the same 
exposure by the printer and were 
not retouched. 

The results were striking. The 
pictures taken of the room with 


Gloss Blocks Bend Light 

Daylight Conservation Achieved by Refraction 
of Incoming Light to Ceilings and Sidewalls 



Left: Light from unglazed opening compared with (right) light through new glass block 
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Section of glass block, showing how light rays are refracted 


the unglazed opening show a poor 
and inadequate diffusion of light, 
the daik floor having absorbed 
much of the direct light which 
streamed m through the opening. 
When the glass-block panel was 
installed, the light striking the 
outside of the panel was redirected 
upward toward the ceiling and 
diffused deep into the interior due 
to the prismatic design of the 
blocks. Instead of falling, then, on 
the dark, highly light-absorptive 
floor, most of the light was directed 
at the upper half of the room. 
These surfaces reflected it down¬ 
ward to the working levels. 

The fact that the prismatic 
blocks are translucent insures 
complete privacy at all times, an 
essential to many defense plants. 
Besides redirecting daylight effi¬ 
ciently, they serve as insulation 
against all types of weather; be¬ 
cause of their insulating qualities 
they retain within the structure 
much of the cooling temperatures 
achieved with air-conditioning 
units. 

• t • 

SAFE AT WORK 

Better Lighting Reduces 
Industrial Hazards 

America’s 6,000,000 men and 
women industrial workers handling 
complicated machinery and en¬ 
trusted with the task of producing 
the nation’s weapons for defense 
at an accelerated tempo, are safer 
from injury at work than at home 
or in automobiles. 

This is true primarily because of 
the development by research of 
new light sources such as fluores¬ 
cent and mercury vapor lamps now 


widely used in factories, according 
to Oscar P. Cleaver, well-known 
Westinghouse lighting engineer. 
United States defense industries, 
says Mr. Cleaver, now use two to 
five times more light than ever be¬ 
fore over workbenches and pro¬ 
duction aisles to speed output and 
minimize possibilities of accidents 
involving workers. 

“Industrial leaders realize,” he 
declared, “that more light flooding 
work areas increases efficiency and 
cuts down injuries at a time when 
production must not be disturbed. 
We cannot afford to lose workers. 
While we can replace machines, we 
cannot easily replace highly skilled 
employees ” 

Latest available statistics com¬ 
piled by the National Safety Coun¬ 
cil, Mr. Cleaver disclosed, report 
that more than twice as many fatal 
accidents occur in motor vehicles 
as in occupational pursuits, and 
approximately twice as many oc¬ 
cur m homes as m industry. 

“In recent years,” he said, “sur¬ 
veys show that light in factories 
throughout the nation has been 
rated at an average of about 10 
footcandles, as compared with ideal 
light in the shade of a tree of ap¬ 
proximately 1000 footcandles. 

“Under these conditions, statis¬ 
tics reveal that about 140,000 in¬ 
juries could be expected among 
6,000,000 workers in a year. Of 
this number, one out of four, or 
35,000 of the anticipated injuries 
would result in permanent loss of 
vision.” 

This situation is changing for the 
better, the engineer said. In many 
defense plants, lighting intensities 
are now often maintained at aver¬ 
ages varying from 30 to 50 foot¬ 
candles. For close work as many 
as 100 footcandles are supplied the 
worker. 

“Until research laboratories suc¬ 


cessfully developed fluorescent and 
mercury vapor lamps,” Mr. Clea¬ 
ver explained, “it had not been 
practical nor possible to raise light¬ 
ing levels in industry. The fluor¬ 
escent lamp, however, is cool, is 
approximately twice as efficient as 
an incandescent, supplies glareless 
light, and is economical to operate 
when burned long periods of time. 
Mercury vapor lamps have also be¬ 
come an important source for an 
abundance of light under certain 
conditions.” 

More than 10,000,000 fluorescent 
lamps were in use in this country 
early in 1941; during that year 
the lighting industry estimates 
that an additional 20,000,000 were 
put into service. 

• • • 

LIGHT: Approximately 156,000 fluo¬ 
rescent lamps are being used In the 
world’s largest installation of these 
tubular light sources. They are being 
placed in the $47,000,000 Ford bomber 
plant near Ypsilantl. 

• • • 

TWO LAYERS 

Oi Plated Metals to 
Replace Galvanizing 

Drastic curtailment in the metal- 
coatmg industry has stimulated 
interest in the new Corronizing 
process, which is claimed to reduce 
by 50 to over 90 percent the neces¬ 
sary tonnages of zinc and tin used 
for galvanizing and tinning fer¬ 
rous and non-ferrous metals. 

Corronized coatings, already in 
use by several licensed manufac¬ 
turers for various sheet, strip, and 
wire products, consist of several 
exceptionally thin layers of metal 
and alloys, having unusual corro- 
sion-iesistant properties. The coat¬ 
ings are formed by electroplating 
a thin layer of nickel on the base 
metal, followed by a layer of 
either zinc or tin much thinner 
than ordinarily used for equiva¬ 
lent galvanized or tinned coatings. 
Conventional electroplating equip¬ 
ment and standard plating solu¬ 
tions can be utilized with only 
minor changes, the novel features 
of the process arising from the 
technique of application and sub¬ 
sequent treatment. After the two 
metallic layers have been plated 
on, the coating is baked at a fairly 
high temperature (500 to 750 de¬ 
grees, Fahrenheit) for up to one 
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hour, during which time the two 
metals mutually diffuse to form 
new layers of alloys of different 
composition. The resultant coating 
not only is highly resistant to cor¬ 
rosion in salt spray, humidity, and 
normal atmosphere tests, but it is 
reported that it can be twisted, 
bent, molded, soldered, and even 
welded satisfactorily. 

Applications of Corronizing now 
in production by several manufac¬ 
turers include insecticide spray 
tanks, wire screening, copper oven 
thermostats, and outboard motor 
parts, while tests have been made 
on other products such as welded 
wire fences, pump rods, oil cans, 
springs of surgical appliances, 
metal stampings, and formed parts. 

A main present disadvantage of 
Corronizing is its use of nickel, 
even though only a small quantity 
of nickel is required to save much 
larger amounts of zinc or tin. 

While atmospheric exposure 
tests are not yet completed, pre¬ 
liminary indications are that the 
superiority predicted by accelerat¬ 
ed tests will be fulfilled in actual 
use It is further claimed that the 
coating has some tendency to self- 
heal when failure occurs, thus 
slowing up complete deterioration, 
while ordinary galvanized coatings 
fail after part of the coating has 
been corroded away. 

Because of the reduced quanti¬ 
ties of metals necessary for a given 
quality of protection, Corronized 
coatings are now said to compete 
in cost with hot-dipped and elec¬ 
troplated zinc coats in the lower- 
quality field, though its possibili¬ 
ties have not been definitely 
established for higher-quality ap¬ 
plications of various kinds.— The 
Industrial Bulletin of Arthur D. 
Little, Inc. 

• • • 

ERASERS—Plastic eraser holders on 

pencils, in which one pound of 
plastic replaces about two pounds of 
metal, released an estimated 150,000 
pounds of metal to vital industries 
during 1941. 

• • • 

GUNGA DIN 

Now Plays His Role 
in Modem Industry 

For dispensing water in a sanitary 
manner, on defense construction 
jobs and in factories, a new mobile 
water tank unit has been devel- 
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oped by Universal Paper Products 
Company. These units eliminate 
the dangerous “germ-exchange” 
bucket and dipper method of dis¬ 
pensing water—a method which is 
actually prohibited in all but three 
states, but which has crept back 
into practice unnoticed, in the 
drive for increased defense pro¬ 
duction. 

In tests it was found that the 
new water tanks are definite time- 
savers. Where workers were 



Industry’s Gunga Din 


spending lrom 5 to 10 minutes go¬ 
ing to and returning from station¬ 
ary drinking-water dispensers, 
these mobile units eliminate the 
valuable waste time 

Tanks are made in two models. 
One can be carried on the back, 
and the other at the carrier’s side. 
Both are made from lightweight 
metals and have adjustable shoul¬ 
der straps, a paper cup dispenser, 
and standard faucet. A large mouth 
allows quick filling and easy clean¬ 
ing. Both models can be had with 
a sturdy canvas jacket that has a 
hair-felt lining which serves as 
both insulation against hot and 
cold, and as a padding for the car¬ 
rier’s comfort. 

MORE WORK 

From Existing Tools to 
Increase Production 

In a single airplane engine there 
are often 900 different parts; 
counting duplicate parts, a total of 
more than 8000 pieces of metal. 
And with the exception of the 
rocker arms, every fraction of 
every square inch of these pieces 
must be machined. In producing a 
single 75mm shell and fuse there 


are more than 100 separate ma¬ 
chine operations. There are 3390 
separate machine operations on 
the parts of a .50-caliber machine 
gun. Production of an aircraft en¬ 
gine may involve as high as 45,000 
separate operations on machine 
tools. 

These illustrations are typical of 
the defense program as a whole. 
The volume of machine tool work 
in defense industries is enormous. 
Expanding machine tool output is 
a very different proposition from 
expanding output of a single ar¬ 
ticle, such as a lawn mower. 

In size, machine tools range all 
the way from that of a sewing ma¬ 
chine to that of a two-story house. 
In cost, they range from less than 
$50 to over $50,000. Machine tools 
must be designed to do the par¬ 
ticular job for which they are to be 
used. 

Therefore the machine tool in¬ 
dustry could not use the principles 
of mass production. Machine tools, 
on the whole, have to be built to 
order, and this takes time. 

If every machine tool operator 
of this country would step up his 
output by 10 percent, the result in 
increased performance would be 
the equivalent of a whole year’s 
production of new machine tools. 

Of course, we can attack the 
situation from a more wasteful 
point of view. We can build dozens 
of new plants, train thousands of 
new men, sub-contract more ex¬ 
tensively. But all this takes more 
money, and what is still more im¬ 
portant, it takes more time. Cer¬ 
tainly it would seem vital at this 
particular juncture to make an 
“all-out” effort to get maximum 
productivity out of existing ma¬ 
chine tools. With that behind us, 
we would then be in a position to 
know concretely how many more 
machine tools, how many more 
new plants, and how many more 
new men would really be required. 
—Charles J. Stillwell , president of 
the Warner & Swasey Company, 
in The Clevelander. 

HARDENED STEEL 

New Process Recalls Fame 
of Damascus Blades 

A new method of hardening the 
surface of steel by the use of syn¬ 
thetic urea was described recently 
by Ray P. Dunn, research metal¬ 
lurgist of the Electro Manganese 
Corporation; W. B. F. Mackay, fly¬ 
ing officer, Royal Canadian Air 
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Force; and Prof. Ralph L. Dowdell, 
professor of metallography, Uni¬ 
versity of Minnesota. 

The use of synthetic urea as a 
source of nitrogen in the “nitrid- 
mg” of steel was investigated be¬ 
cause it is cheap, easy to handle, 
can be obtained in commercially 
pure crystals, and gives off am¬ 
monia gas, a compound of nitrogen 
and hydrogen, when heated to 270 
degrees, Fahrenheit. 

This process brings to mind the 
famous Damascus blade of medie¬ 
val times, which is said to have 
been surface-hardened by* the use 
of camel’s dung. If so, these early 
artificers were unwittingly apply¬ 
ing a crude form of the modern 
process of nitriding steel. 

The present investigators tested 
their process on small specimens 
of three types of steel, using dif¬ 
ferent furnace temperatures to as¬ 
certain the best conditions. Hard¬ 
ness tests on the nitrided specimens 
showed that high commercial 
hardness can be obtained with the 
urea method and the conclusion 
was drawn that the method has 
distinct commercial possibilities. 

• • • 

REFLECTORS: Silvered glass reflec¬ 
tors are being used to replace 
highly polished aluminum reflectors 
in the pendent type street light 
manufactured hy one large electric 
company. 


• • • 

RESEARCH MILLIONS 

New Record Set 
For Expenditures 

Hr baking their own records for 
spending millions to develop new 
American-made products, manu¬ 
facturing industries throughout the 
country invested $117,490,000 into 
research during 1941 for Ameri¬ 
ca’s future. 

Contrary to the wide belief that 
big companies do all the research 
work, little and medium-sized 
companies spend relatively as 
much as big companies on experi¬ 
ments and tests and inventing, 
Robert I. Lund, chairman of the 
National Association of Manufac¬ 
turers’ committee on patents and 
research, reports as the result of a 
study of 1008 firms, conducted by 
Dr. Karl T. Compton, president of 
the Massachusetts Institute of 
Technology. 

Only 8 percent of the companies 


reporting research outlay said that 
they are spending less than in 
1940, while 43 percent said they 
are spending the same as in 1940, 
and 49 percent are spending more. 
Companies with research programs 
averaged more than $116,000 per 
company last year. 

“Here is tangible evidence of in¬ 
dustry’s faith in America’s future,” 
declared Mr. Lund. “In industrial 
research lies the great hope for re¬ 
employment, for productive appli¬ 
cation of savings, and for the bene¬ 
ficial utilization of war production 
plants .”—Science Service . 

DRAFTING BOARD 

Cranks Up and Down, 

Provides Comfort 

An engineering drafting board 
which cranks up and down is a 
new development of the engineer¬ 
ing department of The Glenn L 
Martin Company Taking a load 
off the feet and stomachs of the 
men who have spent most of their 
lives standing or leaning over 
tables, the new board now seats 
them comfortably in swivel chairs. 

When not being used, the board 
lies flat on its desk-top. The drafts- 



Lcss clean-up time required 


man, seated in his chair, twirls a 
small window-type crank which 
raises the board to the desired 
level. Then, by means of a hori¬ 
zontal bar, beneath the edge of 
the board, he adjusts it to the 
proper angle. The board is kept in 
firm position by a “dog,” controlled 
by the bar, which drops into a 
notched locking sector. These 
tables are set in parallel rows so 
that the draftsman uses his own 
adjustable table for drawing and 
with but a half-turn of his chair 
has immediate use of the desk half 
of the combination table behind 
him. 

Draftsmen, who for many years 
endured the strain of being on their 


feet all day at the old tables, like 
the new invention and contend 
that they accomplish a consider¬ 
ably greater amount of work and 
with noticeably less fatigue at the 
end of a long day. 

Another advantage of this tilted 
drawing surface is the greatly 
diminished amount of soiling due 
to perspiration and the rubbing in 
of pencil dust, as the draftsman 
stretches and reaches across his 
work. This in itself is quite a time¬ 
saving factor as finished work re¬ 
quires less cleaning-up. 

• • • 

NAILS—Five tons of nails—100 kegs 
weighing 100 pounds each—are 
used every day at the Windsor plant 
of the Ford Motor Company of Can¬ 
ada in crating military vehicles for 
shipment to the British armies over¬ 
seas. 


• • • 

REFRIGERATION 

Has Many Uses, 

Even in Defense 

Of course refrigeration will keep 
vegetables and meats from spoiling 
and occasionally give you the shiv¬ 
ers when you enter a really air 
conditioned room on a hot day. But 
what about these less usual cases. 
Iced cookies are kept firm, do not 
stick together. Coffee is kept fresh. 
Bread and pastry are kept from 
molding. Sugar and salt kept in 
the refrigerator do not get lumpy. 
Cigars are kept in good condition. 
Cosmetics do not get soft and oily. 
Medicinals such as cod-liver oil and 
mineral oil if well chilled show a 
reduction of odor and taste inten¬ 
sity and are more palatable. Even 
a young lady reports that her an¬ 
gora sweater does not lub off on 
her boy-friend if put in the refrig¬ 
erator for a couple of hours before 
wearing. 

Refrigeration even has its place 
in the defense program, and not 
only to chill soft drinks and pro¬ 
vide ice cubes for more authorita¬ 
tive beverages. Mercury fulminate 
is the detonator which sets off the 
charge of powder in a cartridge and 
of other explosives in shells. As 
one may imagine from that use it 
explodes pretty readily and isn’t 
manufactured in the center of any 
of our large cities. 

An explosion is a chemical reac¬ 
tion, therefore is slowed down 
with decrease in temperature, gen- 
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erally lessened in rate by one-half 
for every decline in temperature 
of 10 degrees. Centigrade. So mer¬ 
cury fulminate is stored in refrig¬ 
erators until ready to be used, as a 
means of increasing safety in 
handling it .—The Chemical Digest. 

LEAD LUBRICANT 

Combined In A 
Rubber Gasket 

The lubricating qualities of lead 
are serving a useful purpose in a 
new type of swing joint for low- 



Powdered lead in rubber gasket 


pressure steam lines developed by 
the Patterson-Ballagh Corpora¬ 
tion. The secret of the efficiency of 
the joint lies in a rubber gasket, 
into which powdered lead is milled 
before the gasket is shaped. 

Because of the lubricating action 
of the lead, it is claimed that the 
new joint turns more freely under 
pressure than other types and that 
the lead lengthens the life of the 
gasket. 

As the cross sectional drawing 
herewith indicates, the lead-rubber 
gasket is specially shaped to insure 
a tight seal and at the same time 
provide flexibility to the joint. 

The swing joint, which handles 
steam pressures up to 100 pounds, 
is designed for use on moving ma¬ 
chines or equipment which are 
connected to stationary steam lines. 
Typical applications are steam 
lines on rubber molding and chem¬ 
ical equipment. 

AND NOW SHELLS 

A Long Step From 
Automatic Pencils 

Mass production methods, as de- 
voloped by American industry, are 
being effectively applied to the 
manufacture of war materials for 
the national defense program in 
hundreds of factories, large and 


small. Most of these plants had 
been making articles for peacetime 
consumption. Now they have con¬ 
verted many of their machines and 
tools for the production of instru¬ 
ments of war. 

An interesting example is the 
case of Paul Hauton, consulting 
engineer, who gathered a group of 
young engineers, 18 years ago, and 
organized the Scripto Manufactur¬ 
ing Company in Atlanta, Georgia, 
which today produces from 13 to 
15 million automatic pencils a 
year. These pencils are sold 
throughout the world for ten cents 
or the equivalent. 

When the national defense pro¬ 
gram got under way, Scripto was 
given an order to make two million 
brass boosters for artillery shells. 
Engineers estimated that by work¬ 
ing 24 hours a day, 1000 men 
could produce 10,000 boosters a 
week at a cost of from $1.75 to 
$2.50 each. After months of de¬ 
signing gages, making tools, and 
building machinery, Scripto was 
ready to begin production. With 
just 150 workers Scripto turned 
out tens of thousands of boosters a 
week, and they only cost the Army 
55 to 75 cents each. 

• • • 

TRUCKS: One out of every twenty 

trucks operating on the highways 
of United States is owned and oper¬ 
ated by local, state, or federal gov¬ 
ernment units. 

• • • 

HIGH GLOSS 

Liquid Plastic Used in 
Printing Process 

A high-gloss surface applied over 
any type of printed matter on 
heavy paper or cardboard, and 
which is designed to replace pres¬ 
ent varnishing and other methods, 
is simply achieved with a machine 
which applies a molten coating of 
plastics either over the printing 
for enhancement or as a protective 
interior coating. 

The plastic material used is re¬ 
duced to liquid form by heat, there 
being no solvents or liquid carrier 
used. Hardening of the film is ob¬ 
tained by chilling alone, eliminat¬ 
ing any drying or racking, the 
piece is finished when it leaves the 
machine 

The plastic is put into a heated 
tank or reservoir, from which it is 
picked up by an application roll, 


which in turn is doctored to give 
the proper coverage. A pressure 
roller is adjusted by adjustment 
screws and from this point the 
piece is carried between polishing 
rolls which are adjustable for the 
weight and character of the sheet. 
All heated parts are thermostati¬ 
cally controlled to operate at vary¬ 
ing temperatures, depending upon 
the coating material used. 

The chemicals used in the proc¬ 
ess, developed by Bert C. Miller, 
Inc., are specially formulated ma¬ 
terials to give the desired charac¬ 
teristics to the particular job. For 
example, where an extremely high 
gloss is desired, with full flexibility 
at the folds, one material is used; 
should a very high degree of 
greaseproofness be desired, an¬ 
other material may be used. The 



Over-printing with plastic 


range of materials is quite wide 
and designed to cover most any 
requirement. 

When box blanks are coated they 
may then go directly to the gluing 
machine, but special glues for 
holding on waterproof surfaces are 
necessary. 

WELDING 

Experiments Shed Light on 
Effect of Rod Temper 

Results of extensive welding 
experiments with rods of nickel, 
Monel, and Inconel, in which the 
nature of the wire was varied from 
the soft, fully annealed to cold 
drawn hard tempered condition, 
proved that the condition of tem¬ 
per of the core wire had no effect 
on the resulting weld M This state¬ 
ment was made by F. G. Flocke 
and K. M. Spicer, welding techni¬ 
cians of the International Nickel 
Company, m a paper entitled, “A 
Study of the Effect of Core Wire 
Temper on the Quality of Welds in 
Nickel, Monel, and Inconel,” pre¬ 
sented before the Annual Meeting 
of the American Welding Society. 
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MOLYBDENUM LOOKS UP 

Tungsten, nickel, vanadium, chromium, and molyb¬ 
denum are five elements that hold places of impor¬ 
tance in the steel industry; they are used in varying 
proportions in steel alloys to produce resulting metals 
that have characteristics which fit a wide variety of 
purposes. Yet of these five elements, molybdenum 
holds a unique advantage over the other four. It is 
the only one of the five that is currently produced in 
sufficiently large quantities in the United States to 
meet present needs. In the case of the other four, 
relatively large quantities must be imported to sup¬ 
plement cur own supplies And, at the time of writ¬ 
ing, it appears that at least two of these needed 
alloying metals will be available in even smallei 
quantities than m the recent past, much of our 
chromium comes from the Philippines and of our 
tungsten from China. 

The properties which molybdenum impart to alloy 
steels include an increase in the elastic limit of the 
metal and in resistance to impact and other stresses 
“Moly,” as the element is frequently called, is also 
used in the manufacture of stainless steels. 

Molybdenum may be used alone in producing high- 
strength steel alloys or m conjunction with one or 
more other alloying metals. Now, in view of the de¬ 
creasing supplies of some of the other ingredients of 
alloys, and even complete unavailability in some 
cases, it is no matter of wonder that increased atten¬ 
tion is being given to reseaich directed along the lines 
of finding the best ways of getting the most advan¬ 
tageous results with this relatively plentiful element. 
It is no secret that these researches are successful in 
many respects and that new uses being found for 
moly will find permanent places in industry. When 
the world returns to normal, and other steel alloying 
elements once more become available, they will find 
moly well up on top of the pile, doing jobs that they 
used to do and in many cases doing them just as well 
and just as economically or better and cheapei. 


CORK FACES TROUBLE 

Despite continuing endeavors to grow satisfactory 
cork trees in the United States, particularly in south¬ 
ern California, the supply of commercial cork still 
comes from countries bordering the western Mediter¬ 
ranean. It is thus obvious that those industries in the 
United States which require cork for any purpose are 
facing a production problem of no small moment 
Of the 150,000 tons of cork normally consumed 
each year in this country, some 70 percent goes for 
insulation purposes, 16 percent to crown corks and 
gaskets, 8 percent to linoleum, and the remainder to 
life preservers and other cork products including 
solid corks for bottles, according to Barron's 

Let’s get some of these uses down on their backs 
and examine them in the light of possible alternate 
materials, thus getting a view of the possible trends 
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which must result if our cork supply is cut off or even 
drastically reduced. 

Insulation: The tiny air cells in cork give the mate¬ 
rial its outstanding insulation properties. But glass 
wool, rock (mineral) wool, and many wood and other 
vegetable fibers have similar properties and can be 
produced in large quantities. 

Ciown coiks and gaskets: These two products use 
cork in thin sheet form. Several forms of synthetic 
lubber are possible alternates m these fields, as are 
also other substitutes, all of which have the disad¬ 
vantage of higher cost, but the advantage of avail¬ 
ability. Gaskets, used in internal combustion engines, 
stand the best chance of continuing to be made of 
cork as long as any of the matei ial is available. 

Linoleum 4 Very little cork is used in present-day 
linoleum, except in the heavy-duty types. Advances 
in the linoleum industry have produced many satis¬ 
factory substitutes long before the exigencies of war 
made them necessary. Thus there is already a foun¬ 
dation toi pioduction of all needed linoleum without 
cork 

Life picseivers Balsa wood and kapok are logical 
substitutes as long as they can be obtained. Then 
there is the inflatable type, already in wide use, which 
depends on carbon dioxide to furnish flotation. 

Solid corks- Many whiskey, wine, and other liquid 
containers are now being sealed with metal and com¬ 
position screw caps using inserts similar to those in 
crown caps, placing this problem in the same category 
with crowns, if and when the cork shortage forces all 
bottlers to turn to this type of closure. 

All in all, it does not seem that the cork situation 
is so serious that it cannot be met by ingenuity, al¬ 
though it will undoubtedly mean serious and expen¬ 
sive readjustment thioughout the industry. 

WHAT ABOUT THE WAR? 

When “Industrial Trends” was first inaugurated as 
a feature in Scientific American, its purpose, which 
is still being pursued, was to acquaint readers with 
those phases of the progress of science and industry 
which, because of their partly speculative nature, 
could not always be treated by the straight reporting 
technique which pertains in the rest of the magazine. 

Now we have come to an important crisis in world 
events At the time of writing, the flames of war have 
scorched American possessions, continental United 
States is rapidly preparing to face possible invasion, 
every effort has been turned toward production of 
those military and naval materials that are essential 
to the protection of our country and the successful 
waging of war against aggression. 

Still the trends of industry remain of outstanding 
importance. Higher production speeds are being 
gained in many lines, new and better methods are 
being developed under the pressure of necessity. And 
out of the lessons that industry is learning are coming 
the trends of peace-time production—new materials, 
improved processes, industries based on products 
heretofore unknown. 

More than ever, then, it is essential to keep an eye 
on the rapidly changing picture of industry if trends 
are to be projected into the future when human 
beings turn from Mars to Mother Earth and once 
more take up their normal lives. 

—TUc tdikoto 
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Stellar Advertising Signs 

Neon, So Rare on Earth, Proves to be 
1000 Times More Abundant in the Stars 


HENRY NORRIS RUSSELL, Ph.D 

Heed oX the Department of Astronomy and Director of the 
Observatory at Princeton University Research Associate of the 
Mount Wilson Obsorvatory of the Carnegie institution of Washington 


T he average citizen knows more 
about chemistry than did his 
predecessor 50 years ago — at least 
about the names of things and 
some of their properties. In those 
days chromium was known to 
most folks, if at all, as a constitu¬ 
ent of certain paints. Now its ap¬ 
pearance is so familiar that we talk 
of the “chromium-plated” type of 
architecture. But a little longer 
ago, aluminum was a costly curi¬ 
osity — now it is even more im¬ 
portant in defense than m the 
household. 

A list of all the elements which 
have passed from the unfamiliar 
to the familiar would be fairly 
long. Some of them, like the two 
just mentioned, occur in great 
quantities, and owe their changed 
economic status to the develop¬ 
ment of practical methods for pro¬ 
ducing and utilizing them. Others, 
like tungsten, are rare but have 
found important technical applica¬ 
tions. Should we ask what is the 
rarest element which is now util¬ 
ized in a manner familiar to every¬ 
one, the answer must, of course, 
be radium — whose use in lumi¬ 
nous paint depends on its most dis¬ 
tinctive property. Next to this 
comes neon, which is unique in 
being commercially valuable solely 
for its spectroscopic properties. 
Like all other gases, it can be set 
shining by a high-tension dis¬ 
charge; but no other gives off light 
of such esthetic appeal. 

Argon has a spectrum exactly 
like neon in structure — they can 
be matched line for line — but the 
argon lines corresponding to the 
great group of neon lines in the red 
are in the infra-red, or so near it 
that they are hardly visible, so that 
an argon tube shines with a feeble 
purplish light (compounded from 
fainter lines in various parts of the 
visible spectrum) and has no ad¬ 
vertising value. 

Neon forms 1/55,000 part by 


volume, or 1/77,000 by weight, of 
the atmosphere, which itself has 
only a millionth part of the weight 
of the whole earth. It was former¬ 
ly supposed that neon, which does 
not combine chemically, must be 
absent from the body of the earth; 
but Lord Rayleigh, after a very 
careful investigation, found that 
igneous rocks contain, on the aver¬ 
age, one cubic centimeter of neon 
in 12 tons, or one part in 14 bil¬ 
lions by weight. 

These are, of course, surface 
rocks. No one knows whether the 
deeper rocky part of the earth 
contains the same proportion. If it 
does, the whole amount of neon 
trapped in the solid body of our 
planet comes out four times that 
present in the atmosphere. On this 
admittedly uncertain basis, it ap¬ 
pears that neon accounts for only 
about one ten-billionth pait by 
weight of the whole earth. 

I N the atmosphere, argon is 520 
times more abundant than neon 
by volume, and very nearly 1000 
times by weight. Rayleigh finds 
about 500 times more argon than 
neon in the rocks. 

Most of the elements which we 
call “rare” are far more abundant 
on earth than neon. In the surface 
rocks (which alone can be ana¬ 
lyzed), there is one part in ten 
millions of silver and one in 200 
millions of gold or platinum. The 
rarest of the “rare earths” are 
more abundant than silver. 

If neon was as rare in the heav¬ 
ens as on earth, we could not ex¬ 
pect to find perceptible traces of 
its lines in any .spectra — but in 
some cases they are conspicuous. 
Lines of neutral neon — the very 
ones which make neon signs so 
conspicuous — appear in absorp¬ 
tion in the spectrum of stars like 
Rigel, and lines of ionized neon in 
hotter stars. The gaseous nebulae, 
too, show neon lines in their spec¬ 


tra (forbidden lines, as in the case 
of other elements). Some lines of 
argon have been observed, both in 
stars and nebulae, but these are 
fainter, indicating that the relative 
abundance of the two gases is 
reversed. 

From measures of the widths of 
the absorption lines in good stellar 
spectra, the relative abundance of 
the elements which produce them 
can be determined. An attack upon 
this problem was made just before 
the war by Unsold, a first-rate 
German astrophysicist, using spec¬ 
tra taken for the purpose at the 
McDonald Observatory in Texas. 
The hot star, Tau Scorpn (next to 
Antares on the left), proved espe¬ 
cially well adapted for this study, 
as its spectrum is full of sharp 
lines A few copies of the result¬ 
ing paper have reached America. 
The methods of calculation, some 
of which are new and very ingen¬ 
ious, need not be described here; 
but the results are of great interest. 

L ines of only a few metals were 
observable, but these are among 
the most abundant in the Sun and 
the cooler stars, and afford a con¬ 
nection with our previous knowl¬ 
edge Magnesium and silicon are 
about equally abundant (as in the 
Sun) and ten times more so than 
aluminum. Taking these two as a 
standard, the amount of carbon, by 
weight, is approximately 1%, of 
nitrogen 3, of oxygen 10, and of 
neon 15 Neon is the most abun¬ 
dant element (whether by weight 
or number of atoms) except for 
the lightest of all — the amount of 
hydrogen by weight being 600, 
and of helium 450. 

The enormous abundance of hy¬ 
drogen has long been known, and 
that of helium anticipated — 
though these are the first numeri¬ 
cal data. But the high abundance 
of neon was unexpected. The evi¬ 
dence in its favor is fully convinc¬ 
ing, and any surprise at it is only 
one more indication how much our 
terrestrial experience subcon¬ 
sciously influences our thinking. 

It will be of great interest to* 
test the relative abundance of neon 
and oxygen in other stars which 
show the lines of both, and this 
will doubtless be done before long. 
But it is highly improbable that 
the conclusion that neon is among 
the most abundant of all the ele¬ 
ments after the first two will be 
upset. We need not worry about 
the Sun, for a simple calculation 
shows that, at its low tempera¬ 
ture, even the strongest neon lines 
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(being absorbed only by highly 
excited atoms) would not show 
unless it was very much more 
abundant than oxygen. 

But the extreme rarity of neon 
on earth urgently demands some 
explanation. There is at least a 
billion times more oxygen than 
neon on our planet. How could 
such a tremendous difference have 
arisen? 

The answer is not really far to 
seek. The relative proportions of 
the heavier elements, from sodium 
onward, are nearly the same in the 
Earth and the Sun. In several 
cases, when previous estimates of 
the abundance in one or the other 
have been corrected on the basis 
of better evidence, the agreement 
has been improved. In other words, 
the relative proportions of all those 
elements which form compounds 
that are solid or liquid at the tem¬ 
perature of molten rock are nearly 
the same, while those elements 
whose compounds are gaseous at 
such a temperature are much less 
abundant on the earth 

This is exactly what might be 
expected if the material which now 
forms our planet had condensed 
out of a cooling, but still hot, gas¬ 
eous mixture similar in composi¬ 
tion to the Sun or the stars. Just 
as rain drops or snow flakes form 
in moist, cooling air — although 
water-vapor forms but a small 
percentage of the whole — com¬ 
pounds of high melting and boiling 
points would condense out of the 
gas With hydrogen present in 
large excess, the more easily re¬ 
ducible metals, including iron, 
would separate out wholly or part¬ 
ly in metallic form. Difficultly 
reducible metals — magnesium, 
aluminum, calcium, sodium, and 
also silicon — would combine with 
oxygen, and condense into a sili¬ 
cate magma Large quantities of 
oxygen would thus enter the melt, 
and smaller quantities of carbon, 
or even of nitrogen, might be in¬ 
cluded; but helium, neon, and ar¬ 
gon could at best be dissolved by 
it, probably in very small amounts, 
and the great excess of hydrogen 
would remain free. 

S pitzer's investigations (reported 
on in these columns in March, 
1940) show that such condensation 
would not occur in a “filament” of 
matter stripped off by the collision 
of two stars; but they do not prove 
that condensed droplets, or large 
masses, could never be formed un¬ 
der any circumstances. The com¬ 
position of our planet affords the 
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best reason for supposing that, at 
some time and in some way, it was 
so formed 

O UR planet is now surrounded by 
vast empty spaces, hence it 
must have escaped from the gas- 
cloud which is here postulated 
When it began an independent ex¬ 
istence, it was presumably very 
hot even at the surface. It may 
have carried with it some of the 
lighter permanent gases; but hy¬ 
drogen and helium would rapidly 
escape and, if it was hot enough, 



The great 80-inch telescope at 
McDonald Observatory, where 
the work described was done 


neon would escape too, and also 
water-vapor and nitrogen, so far 
as the N, molecule was dissociated 
into atoms The probable later his¬ 
tory is familiar. The dense metal 
sank to the center, where it still 
forms a liquid core. The silicate 
mantle, 1800 miles thick, gradually 
solidified, beginning at the bottom, 
where the pressure raised the 
melting-point As it froze, great 
quantities of water-vapor and 
other gases were released, which 
rose to the surface — now not hot 
enough to admit of the escape of 
these gases against gravity — and 
formed a great atmosphere, mostly 
of steam. When the surface grew 
cool enough, the water of the 
oceans condensed, leaving a per¬ 
manent atmosphere 

The oxygen in our present at¬ 
mosphere may be accounted for by 
decomposition of carbon dioxide 
by plants since life began. The ni¬ 
trogen, neon, and argon must have 
been there before the oceans con¬ 
densed. Whether they were there 
before the great lava-mantle froze 
is uncertain. 

Rayleigh, in the work mentioned 
above, found that there is a small, 
but easily measurable, amount of 
nitrogen in ordinary rocks, 
amounting to about 1/200 of one 


percent by weight. On this basis, 
the rocky mantle still contains 50 
times as much nitrogen as the 
atmosphere. 

The nitrogen in the rocks is, at 
least in part, chemically combined, 
and is converted into ammonia by 
heating with alkali. This impor¬ 
tant discovery makes it entirely 
possible that the nitrogen of the 
atmosphere is not primitive, but 
was liberated by physico-chemical 
processes during the solidification 
of the rocks. 

Oxygen accounts for nearly half 
the weight of the rocks, and is 
about 10,000 times more abundant 
than the nitrogen — while in the 
stars the difference is the other 
way This difference may be taken 
as a measure of the average rela¬ 
tive affinity (to use an old word) 
of the rock-forming metals for the 
two elements 

Similar reasoning about neon 
and argon would have to start with 
some assumption how they got 
into the rocks At present, as Ray¬ 
leigh suggests, they are probably 
Lapped, an atom here and there, 
m the lattices of atoms composing 
the crystals. Whether they were 
previously dissolved in the molten 
silicates, and, if so, how much 
would have been set free on solidi¬ 
fication, is a question on which the 
present writer has no data. Until 
more is known, it is hard to be sure 
that any constituent of the present 
atmosphere consists mainly of gas 
which was in the original atmos¬ 
phere of the liquid planet. 

O ne puzzle still remains. Lines of 
argon have been identified in 
the stars and the nebulae, but are 
weaker than those of neon, and it 
seems quite safe to conclude that 
argon is less abundant than neon, 
cosmically speaking. We must 
await measures of the intensity of 
the argon lines to find out how 
much less abundant it is. But it is 
clear that neon is at least a thou¬ 
sand times more abundant, com¬ 
pared with argon, in the stars than 
m the Earth's atmosphere. Ray¬ 
leigh finds the same to be true for 
the gases in igneous rocks. Wheth¬ 
er this means that the rocks got 
these gases in some way from the 
atmosphere, or that the original 
molten rocks in some strange way 
dissolved argon a thousand times 
more readily than neon, no one 
can say. 

It is stimulating to have some 
things left for future discovery. — 
Princeton University Observatory , 
December 5, 1941 
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Ancient Ostia 

Ignoring Present-Day Strifes/ Archeologists 
Unearth Rome's Once-Thriving Seaport 

ALINE ABAECHERU BOYCE 

Fclloa of the American Academy at Rome 


F ifteen miles west and slightly 
south of the city of Home lies 
the mouth of the River Tiber, 
where, according to legend, 
Aeneas, the founder of the Latin 
race, disembarked at the end of 
his long journey from Troy after 
the fall of that famous city. On 
this spot, it is said, was founded 
the ancient town of Ostia, in his¬ 
torical times the seaport of Rome. 
Archeological excavations, how¬ 
ever, have indicated that the town 
actually goes back only to the 4th 
Century b.c., when Rome sent a 
military colony to garrison the 
site. Thereafter, Ostia became a 
distributing station for grain, and 
grew and thrived until, in imperial 
times, it was an emporium of 100,- 
000 inhabitants, many of whom 
were foreigners from across the 
seas. 

The excavations that have been 
going on there have revealed the 
town chiefly in its period of great¬ 
est prosperity—from the 2nd to 
the 4th Century a.d. The “dig” at 
Ostia is a project of tremendous 
importance to archeologists all 
over the world. Ostia has been 


undergoing scientific and system¬ 
atic excavation since 1909, but 
has recently been uncovered on a 
large scale in sections previously 
almost untouched by the spade of 
the archeologist. For years the ex¬ 
cavation has been under the direc¬ 
tion of Professor Guido Calza, who 
has brought to light market build¬ 
ings, apartment houses, shops, 
paintings, sculpture, mosaics, and 
inscriptions that equal, if they do 
not surpass, important finds of 
previous campaigns. 

T o state the problem of excava¬ 
tion simply, we have at Ostia a 
city of the imperial period—that 
is, the middle of the 1st Century 
B.c. to the 4th Century a.d.— super¬ 
imposed upon a city of the Roman 
republic (4th Century b.c. to 1st 
Century b.c.). The republican re¬ 
mains must be studied without 
destroying the younger and there¬ 
fore higher imperial city, and the 
imperial city must be recon¬ 
structed safely and accurately. 

Ostia, like Rome, suffered much 
in medieval and modern times 
from pillage for marbles and other 


materials, and parts of buildings 
and statues not previously carried 
off must be excavated and recon¬ 
structed with painstaking care. To 
quote Professor Calza: “In these 
works of restoration and recon¬ 
struction an attempt has been 
made to create the most complete 
picture possible of the ancient 
buildings, putting back the frag¬ 
ments found in excavating into 
their original places, which have 
previously been scientifically as¬ 
certained. . . This has also been 
done to some of the painted ceil¬ 
ings and mosaic floors fallen from 
above, which have been raised and 
replaced on their original level. . . 



The elegant granary in Ostia 


Sometimes, in order better to pre¬ 
serve the paintings, we have pro¬ 
tected some of the rooms either by 
restoring the original vaulted roof 
or by making a wooden cover¬ 
ing.”* 

The buildings lie chiefly on 
either side of a main street, or 
decuynanus maximus , which leads 
from the entrance of the excava¬ 
tions toward the lower reaches of 
the Tiber. On the bank of the 
Tiber, opposite Ostia, lies a ceme¬ 
tery of imperial times, which con¬ 
tains the tombs of artisans or en¬ 
gineers connected with the later 
artificial harbor of Porto—tombs 
which are striking because of the 
handsome brick design which 
adorns their facades. Between this 
cemetery and the river on the one 
hand, and the previously exca¬ 
vated parts of Ostia on the other, 
lie the newly excavated sections, 
which spread out from the main 
street in all directions. Within the 
last five years the size of the ex¬ 
cavated portions of the city has 
doubled, and it is indeed a large 
town of imperial Rome that the 
archeologists now can look upon. 

Like many cities in ancient 
Italy, Ostia was surrounded by a 
wall constructed of. large blocks of 
tufa, a volcanic stone. Before the 

*0 Colza, Oatia, Historical Guide to the Monu¬ 
ment* t translated by R Weeden-Cooke, Milano, 
1930, pp 77-8 



The view from the top of the ancient theater (see the text) 
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In the foreground are big storage jars and a garden, while in the back¬ 
ground are the archeologists' excavations in the vicinity of the forum 


city wall was built there was a 
small castrum, or fortification, 
which goes back to the earliest 
history of the settlement, prob¬ 
ably the 4th Century b.c The 
gates of the castrum and consid¬ 
erable portions of the city wall 
have been found, though most of 
the remains are below the ground 
level. Before passing the founda¬ 
tions of a city gate near the en¬ 
trance to the excavations, one 
must walk along that section of 
the mam street which is lined with 
tombs of various levels and types 
There are republican tombs at a 
lower level, with imperial burials 
above them; there are columbaria, 
or dovecotes, which held cinerary 
urns, and there are sculptured 
sarcophagi indicating inhumation, 
or interment, burials. Here and 
there an inscription gives the name 
and trade or official position of the 
dead. 

S treets lined with tombs, just 
outside the city walls, are a 
common feature of ancient cities. 
The Via Appia, leading south from 
Rome, ancient Rome’s first great 
military highway, is perhaps the 
most famous example of such a 
street, though other roads leading 
from Rome were lined with tombs. 
Similar streets exist in Pompeii, 
and tombs were found on the out¬ 
skirts of Ostia, the best preserved 
being the brick-faced tombs on 
the “Sacred Island” across the 
Tiber 

In the city proper, along the 
main street, which is crossed at 
intervals by minor streets, lie 
baths, warehouses, police barracks, 
temples, and a theater. From the 


top of this theater one obtains an 
excellent view of some of the ex¬ 
cavations now in progress—a view 
shown in one of the illustrations 
Beyond the theater lies a large 
rectangular open space, green with 
long, straggling grass, in the center 
of which stand the remains of a 
temple, consisting of the podium, 
stairway, and two columns of the 
porch. The remains of a colonnade 
surround the open space and be¬ 
hind the colonnade on three sides 
are traces of the offices of trans¬ 
port and merchant guilds from 
many towns of the Roman empire. 
The names of some of the guilds, 
together with the names of the 
towns and the symbols of the 
guilds which they represent, are 
still to be seen on the black and 
white mosaic floors of the offices. 
For the economic history of Rome 
these inscriptions in mosaic are of 
great interest. As one might ex¬ 
pect, the rear of this enclosure lay 
close to the ancient course of the 
Tiber, which has since changed its 
direction. 

On the main street, opposite the 
theater, are some of the new ex¬ 
cavations of large public buildings, 
and on lesser streets are apart¬ 
ment houses and warehouses. One 
of the latter, shown in a photo¬ 
graph, is a granary, but it has a 
fine entrance and a handsome 
courtyard which anticipate in ar¬ 
chitectural style the palaces of the 
renaissance. In several store¬ 
houses, one of which has recently 
been excavated, and which also is 
illustrated here, can be seen im¬ 
mense earthen storage jars. 

The apartment houses of Ostia 
are of interest because they, too. 


provide a precedent for renais¬ 
sance and modern Roman houses, 
and because they are in direct con¬ 
trast, moreover, to the suburban 
style of ancient house with leis¬ 
urely atrium and peristyle, which 
is the dominant type in Pompeii 
At Pompeii one occasionally finds 
a staircase leading up to a second 
story. At Ostia the apartment 
houses had several additional sto¬ 
ries, and sometimes on the upper 
floors there were balconies re¬ 
minding one of the balconies on 
apartment houses in the Rome of 
modern times. 

F arther along the main street one 
begins to realize from the fresh¬ 
ly uncovered appearance of the 
bricks that he has entered a newly 
excavated section—from here on 
all of the excavations are new. 
There appear two charming shops 
—a fish market with a marble 
table tor wares, and a mosaic floor 
with fish outlined in black tesserae, 
or little black squares; and a sec¬ 
ond shop with a marble, rectangu¬ 
lar basin surmounted by two thin, 
graceful columns Of the shops 
throughout the old and new ex¬ 
cavations, not the least interesting 
are the bars, or thermopolia ; that 
is, “hot-drink shops.” Some of the 
little wine-shops in Rome today 
bear a strong resemblance to these 
thermopolia. 

One of the prettiest buildings in 
the new section has a dining room 
with marble-encrusted walls and 
a multi-colored marble floor, beau¬ 
tifully reconstructed from the 
ancient marbles found on the spot 
This room is entered from a nym - 
phaeum , or fountain room. Here, 
on one side, water flowed from the 
wall over thin slabs of marble 



Portrait bust of Themistocles 


FEBRUARY 1942 


SCIENTIFIC AMERICAN 


71 



•ARCHEOLOGY 



4th Century Christian basilica 


overlapping m the style of our 
slate or tile roofs. Below, there 
emerge some pipes, probably 
showing that water also flowed 
from terminal heads of fish or ani¬ 
mals such as often provide the in¬ 
lets for our modern swimming 
pools. In the background, a col¬ 
umned arcade, comparable in style 
to renaissance loggias, forms the 
only surviving decorative feature 
of the fountain. In the foreground, 
a small plot of grass touches off 
the scene, and one can well im¬ 
agine that it was a handsome and 
lively fountain that some wealthy 
citizen of Ostia built here 

I n general, the streets at Ostia are 
laid out according to a very 
regular plan. But among the re¬ 
cent excavations there lie close to¬ 
gether three temples whose ori¬ 
entation is quite haphazard. All 
these temples show, at a lower 
level, platforms which, perhaps, 
go back to the 2nd Century b.c 
The largest of them has a dedi¬ 
catory inscription to the god Her¬ 
cules. 

The new excavations have 
brought to light many interesting 
pieces of sculpture—statues, port¬ 
rait busts, and reliefs. The most 
recent finds are placed in a large 
vaulted room of one of the ancient 
buildings. One of these is a large 
statue of the oriental god Mithras 
slaying a bull, a common Mithraic 
motif. Shrines of Mithras are al¬ 
ways turning up at Ostia. There 
are also in this room a statue of 
the emperor Trajan wearing a 
cuirass of unique style, a portrait 
bust (see photograph) inscribed 
“Themistocles,” the curious nature 
of which has given archeologists 
some trouble; also, reliefs of shop 
scenes, and a relief possibly repre¬ 
senting the birth of Minerva from 
the head of Zeus. A small perma¬ 
nent museum houses the sculpture, 
inscriptions, and small objects 
previously found. Of the inscrip¬ 


tions, the fragments of a Roman 
calendar discovered a few years 
ago are the most important. There 
also is a fine collection of portrait 
heads 

The most spectacular event oc- 
curing at the dig was the discovery 
of a 4th Century Christian basilica 
on the north side of the main street 
(see the illustration). This build¬ 
ing had a vestibule with an en¬ 
trance formed by two arches, a 
type which one naturally com¬ 
pares with old churches in Rome 
having porticos The features of 
chief interest in it are a baptismal 
basin and an architrave on which 
are inscribed the Christian mono¬ 
gram and the names of four Bib¬ 
lical rivers, including the Tigris 
and Euphrates. The basilica has 
two apses and two naves separated 
by a row of columns, and on the 
eastern side there are several 
rooms that must have been side 
chapels. 

The last chapter of imperial Os¬ 
tia’s history was not a spectacular 
one, when compared with that of 
Pompeii, a city which was com¬ 
pletely lost in one of the world’s 
major catastrophes, and the recov¬ 
ery of which has therefore been 
widely publicized. For Ostia was 
never completely lost, but suffered 
a gradual and pathetic decline as 
the result of neglect and plunder 
Early in the imperial period the 
first artificial port was built at the 
mouth of the Tiber to replace the 
port of Ostia, which was no longer 
adequate to handle the volume of 
trade between Rome and towns 
beyond the seas, but it was not 
until the reign of Constantine the 
Great, in the 4th Century a d., that 
this new port was favored so com¬ 
pletely as to exclude Ostia en¬ 
tirely from commercial traffic be¬ 
tween Rome and the sea. The more 
interesting is it, therefore, that in 
this period of the city’s decline a 
Christian basilica of considerable 
size was superimposed on remains 
of pagan buildings. 

Not long after the erection of 
this church, Ostia became associ¬ 
ated with one of the great figures 
of church history, for it was to 
this town that Saint Augustine 
came with his mother, Saint 
Monica, to take ship for his home 
in Africa after his conversion. 
Saint Monica never sailed, for here 
—as Augustine tells us in the 
ninth book of his Confessions — 
after nine days of illness, she died. 
Her death took place in a little inn 
overlooking a garden. Such a gar¬ 


den one may see today in Ostia, 
giving warmth and life to the 
ancient bricks and mortar that sur¬ 
round it. Archeologists like to 
think that now they may look up¬ 
on the garden of the little inn 
where the devout Monica spent 
her last days, and they like to 
think, too, that perhaps the saint 
and his mother stopped and wor¬ 
shipped in the little church which 
still stands there. 

• • • 

FOSSIL 

World's Oldest Evidence 
Oi Animal Life 

Earliest known record of animal 
life on earth may be the fossil im¬ 
print of a stranded jellyfish on a 
slab of fine-grained red sandstone 
now in the geological collections of 
the Smithsonian Institution. It 
came from pre-Cambrian deposits 
at the bottom of the Grand Canyon 
of Arizona, which are more than 
half a billion years old. 

Dr. R. S. Bassler, head curator 
of geology at the United States 
National Museum, states that the 
imprint has all the appearance of 
having been made by a jellyfish. 
It resembles jellyfish fossils of 
Cambrian age, earliest period from 
which animal remains are at all 
numerous. It also resembles the 
dried-up stranded jellyfish washed 
ashore on modern beaches. There 
are ripple-marks, as of an ancient 
beach, on the Smithsonian speci¬ 
men, and the lobed structure of the 
animal is impressed on these. 

Pre-Cambrian rocks are sin¬ 
gularly empty of traces of animal 
life, despite the high probability 
that the earth had inhabitants at 
that remote time. During the Cam¬ 
brian age, which began about 
550,000,000 years ago and lasted 
70,000,000 years, there were abun¬ 
dant animals, representing prac¬ 
tically all of the major zoological 
groups except the vertebrates. 
This argues that a long period of 
evolution must have preceded the 
Cambrian. But for some reason 
(possibly the lack of lime in the 
waters of those days) they have 
left no shells or other hard parts by 
which they could be recognized. 
Hence the great scientific interest 
of the jellyfish markings on the 
ancient stone slab .—Science Ser¬ 
vice. 
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No Mystery In Pep 

Seven Simple Rules for Getting 
and Maintaining a Reserve of Vigor 


DONALD A. LAIRD. Ph.D.. SciJD. 

Rlvcrcrcst Laboratory, 

Middle Iluddum, Connecticut 


D O you have more horsepower 
than you need for the day’s 
activities? 

Your automobile quite likely 
has much more horsepower than is 
usually used This is reserve pow¬ 
er, power which gives it pep. Some 
energetic people, also, have more 
energy than they use up and can 
finish the day with as much pep 
as they began it. 

The chief source of this human 
horsepower, this reserve of vigor, 
conies from protective eating. 
Everyone understands the impor¬ 
tance of foods, but few realize the 
relationship which exists between 
what they eat and how vigorous 
they are. Those few who are aware 
of the influence that the daily 
foods have on one’s daily pep, often 
go ofT on a tangent; they become 
food faddists, and try to subsist on 
some fearsome combinations, such 
as honey and clabbered milk. Or, 
they hear about some fanatical, 
but impressive, dietary cult, and 
religiously follow its leader, avoid¬ 
ing combinations of food which he 
claims are harmful. 

It is a scientific fact that these 
dietary cults, almost without ex¬ 
ception, are injurious to vigor and 
pep. Yet human nature seems to 
like to embrace all kinds of new 
and silly fads, instead of old, mo¬ 
notonous, scientific truths. I think 
one reason for this is the ease with 
which a fad can be remembered — 
avoid carbohydrates and proteins 
at the same meal, to quote from 
one cult. Now that surely is easily 
remembered and easy to practice, 
but it has no scientific merit 

Scientific rules, in contrast, are 
usually complicated, loaded with 
chemistry and strange weights, 
and completely bewildering to the 
average person. Protective eating, 
however, can be reduced to simple 
rules, which require no chemical 
knowledge, and do not tax the 
memory. In this article we shall 


take up lules for protective eating, 
or Rules for Getting a Reserve of 
Vigor These rules will be reduced 
to such simple and essential terms 
that any average adult can re¬ 
member them, and follow them 
with little effort, and then can 
learn to conserve the same vigor 
aiter getting it. 

Rule 1: Eat three different vegetables a 
day 

Tn thiv ein of highly refined, 
ready-prepared foods, quick lunch 
sandwiches at the soda fountain, 
nine people out of ten do not get 
sufficient vitamins and minerals in 
their daily food. The vigorous pio¬ 
neers of a century ago got a more 
adequate supply of vitamins and 
minerals than do their pepless 
descendants of the present day. 
Even the prisons and almshouses 
of the 17th and 18th Centuries, 
dismal and unsanitary as they 
were, served food which made for 
more vigor than the wealthy get 
in their luxurious clubs today 

Moderns need to watch care¬ 
fully to make certain that they get 
three different vegetables a day so 
that they may keep up a reserve 
of vigor The vitamins and min¬ 
erals give a little extra horsepow¬ 
er, which is sorely needed by 
almost everyone (Potatoes, wheth¬ 
er white or sweet, do not count in 
this discussion, as vegetables ) 

The vegetables do not need to be 
fresh; canned will do just as well 
They can be in soup. They can be 
raw, or cooked, or wanned over. 
It is not complicated — just re¬ 
member three different vegetables 
a day, in addition to potatoes. 

It is helpful to have one of the 
vegetables of the leafy variety, 
such as lettuce, cabbage, broccoli, 
oi even spinach. 

Some time ago a 35-year-old 
advertising man who had suddenly 
found himself making big money, 
confessed to me privately that he 
felt himself slipping He was wor¬ 
ried because his thinking was 
slowing down, as were his move¬ 
ments — he felt tired all the time 
In addition, he was bothered by a 


little rash, on which he had tried 
all sorts of patent ointments. 

He did not realize, until it was 
pointed out to him, that his new 
prosperity was the cause of all 
this. The rash, his failing memory, 
and increasing tiredness, were all 
indications that he was violating 
the Rules for Getting a Reserve of 
Vigor. Since he had been earning 
a fat salary, he had been indulging 
in his lifelong suppressed desire to 
eat all the steak he wanted. Five 
nights a week he would feast on a 
double steak, a dill pickle, and a 
thick slme of pic He was putting 
on a little weight, and thought 
that was a sign of good health. 
Occasionally he would have one 
vegetable at lunch, but more often 
he had none. 

He did not dislike vegetables. 
He merely wanted to eat the more 
expensive foods which he now 
could afford. Of course, his diet 
was seriously off balance. His rash 
was apparently a dietary derma¬ 
titis. The rash, the slowed think¬ 
ing, the peplessness, and his bowel 
trouble, all cleared up within a 
month after he began to practice 
these rules. He still had his steak, 
but it was smaller to make room 
for two vegetables every night 
The story has a happy ending, for 
he is still in big advertising money. 
In fact, six months after he began 
to follow these rules he was given 
an increase—and he had been defi¬ 
nitely on the skids only a short 
time before he was slowing down 
—the result of eating too well, 
rather than wisely. 

Rule 2: Eat two fruits, or fruit Juices daily 

These are also necessary for 
their vitamin and mineral content, 
in addition to their moderate regu- 
latoiy action As with vegetables, 
the fruits can be either canned or 
fresh 

The value of the excellent, mod¬ 
ern, refrigerated, fresh fruits and 
canned juices which have been on 
the market in quantities only 
since about 1930, cannot be over¬ 
estimated for their vigor-renewing 
value, as well as their luxurious 
time-saving quality. In contrast, 
we remember grandma as she used 
to sweat over her stew kettles can¬ 
ning fruits d :iing the ripening 
season. 

Either the fruits, or the juices, 
can be used as a between-meal 
snack, as well as at mealtime. It 
does not matter when they are 
taken. A good New England cus¬ 
tom, for example, is to eat an apple 
just before going to bed. 
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That advertising executive who 
was slipping now indulges his 
luxury with a large glass of fruit 
juice each morning, served on a 
silver tray while he is shaving. I 
drink my own glass before I leave 
the house, to climb Blacksmith Hill 
Hoad for the mail each morning, 
and then come home for breakfast. 
We always have a dish of fresh 
fruit in the laboratory for a be- 
tween-meal snack. 

It is easy to get two fruits a day 
—and equally easy to remember 
the rule. 

Rule 3: Eat *991 and milk once a day 

These are nourishing foods, as 
well as protective, but people tend 
to forget them. They were main¬ 
stays in the diet of John D. Rocke¬ 
feller, Sr., and he did not have a 
false tooth in his head at the age 
of 97 years. He would often stop 
during a round of golf to dunk a 
deep glass of cool milk. 

People often ask me if one does 
not get enough eggs in one's cakes 
and puddings. The only eggs that 
count for those who follow this 
rule are those that do not conceal 
their identity—an egg that looks 
up, smiles, and says, “Hello, I am 
your egg ” The only camouflaging 
the egg can undergo and still count 
is in an egg-custard. It does not 
matter how the egg is cooked—it 
can be deviled, or a pickled egg in 
the tap room—but it is easiest on 
the stomach if it has been cooked 
at the lowest possible temperature, 
and not very long. 

I am also asked if people do not 
get adequate milk in their pud¬ 
dings This concealed milk does 
not count with these rules The 
only way the milk may be dis¬ 
guised is in chocolate milk, milk 
stew, or as cheese At lunch this 
noon, for instance, 1 ate a 12-cent 
carton full of cottage cheese* A 
little square of cheese means noth¬ 
ing—it must be a man-sized piece 

That advertising genius who 
started to skid now drinks a bottle 
of chocolate milk in the middle of 
each afternoon, in place ot the 
bottle of imported sparkling water 
he used to affect in his outburst of 
first prosperity. He also is pleased 
with the rule’s recommendation of 
cheese, since it gives him an excuse 
to order the most rare and expen¬ 
sive varieties with his evening 
apple pie. (He still wants me to 
count that pie as one fruit!) 

Eat anything else you want, but 
make sure you get the essential 
three vegetables, two fruits or 
juices, egg and milk, as a basic 
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diet every day. These need em¬ 
phasis as they are the things folks 
tend to overlook—few need to be 
reminded to eat meats and des¬ 
serts. 

Rule 4: Drink enough water to make your 
urine a light straw color 

Eight glasses of water a day 
have often been suggested as the 
ideal quantity, but some people 
need more water, and others need 
less. The best index, and one that 
is easily followed, is to watch the 
color of the urine; if you are get¬ 
ting the right amount of water, the 
urine should be a light straw tint 

Many people avoid water with 
their meals, in the false belief 
that it dilutes the gastric juices and 
slows down digestion. As a matter 
of fact, however, experiments 
show conclusively that digestion is 
actually helped when water is 
taken along with the food. 

Most of the water people need 
can be taken during the day, be¬ 
fore the evening meal, and then 
one’s sleep need not be disturbed 
by bladder distention. A glass of 
water, or fruit juice, is desirable 
the first thing in the morning. 

We have water piped from a 
protected spring on the hillside to 
our laboratory. Deliciously cool 
the yeai ’round, we take many 
small drinks of this throughout the 
day, in addition to having it with 
meals. 

Alcoholic drinks contain a large 
percentage of water, but water dis¬ 
guised in liquor does not count. 
The alcohol may make a person 
forget his fatigue temporarily, but 
it leaves him in a less vigorous 
condition after the stimulation 
wears off. For those who must 
have their dunk, cheap gin, 01 
Scotch whiskey have the least un¬ 
desirable after-effects, especially if 
one drinks them in plain water 

Rule 5: Relax residual tensions before, 
during, and after meals 

“Business man’s stomach” is 
usually attributed to restaurant 
cooking. Restaurant cooking may 
not taste like grandmother’s, but 
it is all right, and should not be 
blamed. The person himself is 
usually to blame, for he takes his 
business and his worries to the 
table with him. He eats in a tensed 
condition, instead of the ideal, re¬ 
laxed condition. 

Belching, indigestion, a heavy 
feeling in the stomach, and bowel 
disturbances are all caused, at 
times, by lack of relaxation at 
mealtime. Some specialists claim 


this to be the outstanding cause of 
these vigor-sapping troubles. 

I find that folks can remember 
this rule most easily if they get in 
the habit of relaxing residual ten¬ 
sions every time they see food or 
a dining table. Even the sight of 
someone else eating a candy bar 
should be a reminder to relax 
those usually present residual ten¬ 
sions around the jaw, around the 
eyes and forehead, and on the back 
of the scalp between the ears. 

It is not primarily a question of 
eating slowly, but of being relaxed 
in body and mind Relaxing the 
residual tensions assures a relaxed 
spirit, and that is the mealtime 
goal to be sought. 

Rule 6: Got one hour of tunshino dally 

Five hours of sunshine and a 
sunburn the first day of vacation 
do not count It is the regular daily 
exposure to the Sun’s rays that 
gives real help. As much of the 
body as possible should get the 
kindly rays I often walk with my 
hat in my hand in order to have 
more area exposed to the sunshine. 
Many city woikers, unfortunately, 
cannot get an hour of natural sun¬ 
shine daily, so the farmers outclass 
them in vigoi 

It is also difficult to get natural 
sunshine on much more than the 
tips of the nose and ears in the 
winter months, although the entire 
body would benefit by it. Artificial 
sunshine lamps can be of service 
in overcoming this dilemma. If 
you buy one, make certain that it 
is approved by the Ameiican 
Medical Association, otherwise you 
may be buying some wires and 
switches which appear impressive, 
but which yield no real benefit. 
An hour is too long under such a 
lamp, the book of instructions will 
tell you how long is safe. 

The vigorous, young general 
manager of a silverware manufac¬ 
turing company is one of thousands 
who lets a sunshine lamp help him 
keep his vigoi at a high peak. Each 
evening beiore dinner he un¬ 
dresses, takes a 20-minute sun 
bath, relaxing all the while, and 
gets up irradiating sunshine him¬ 
self. 

The Sun’s rays, as with the three 
vegetables and two fruits a day, 
the eggs and milk, plentiful water, 
and mealtime relaxation, will not 
produce instantaneous results but 
95 out of 100 people will notice 
definite results in improved vigor 
sooner or later. How soon depends 
largely upon the person, upon how 
starved his body has been for these 
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neglected essentials, and how 
faithfully he follows the rules 
every day—including Sundays and 
Saturday nights. A single breech 
of the rules may set one back a 
couple of weeks. 

It takes a week or two for the 
average person to notice clear-cut 
results from following these rules 
We can’t expect to remedy a life¬ 
time of maltreatment of the 
sources of vigor overnight, espe¬ 
cially if we realize that even a 
week’s maltreatment may require 
a month for recovery. 

Rule 7: Hav« a complete check-up once 
a year by a physician and dentist 

Automobiles are examined and 
tuned up periodically, oil changed, 
batteries checked—all preventive 
measures to avoid breakdowns, 
and to avoid any loss of vigor and 
pep. People, also, should be looked 
over at regular yearly intervals. 
Eyes and teeth, as well as the rest 
of the body, should be thoroughly 
examined. Those who wait until 
there are pains, toothache, notice¬ 
able eye strain, arc locking the 
garage after the car has been 
stolen. Minor physical defects 
which develop from time to time 
must be caught early, before they 
have been able to undermine vigor 
seriously. 

People who are pepless and 
habitually fatigued should have a 
basal metabolism included in their 
examination to discover whethei, 
perchance, a sluggish thyioid is 
responsible for their lack of vigor. 
If it is. a glandular prescription 
usually remedies the condition 
easily, and restores the vigor 

Many firms require these com¬ 
plete physical examinations once 
or twice a year for all key em¬ 
ployees The company does not 
want to take a chance—it costs too 
much money when an important 
executive loses his vigor. 

One of my closest friends has 
been very thankful because I in¬ 
sisted that he have a complete ex¬ 
amination when his peplessness 
seemed unexplainable. His physi¬ 
cian found nothing, but the dentist 
discovered some apical abcesses 
which, when cleared up, seemed 
almost miraculously to restore him 
to his old vigor. Another needed 
eye attention He had felt that he 
might need glasses for some time, 
but shunned an examination be¬ 
cause he said, “Glasses make men 
look like sissies.’’ I pointed out 
that the real sissy was the man 
who lacked nerve to wear them. 

With another it was a sluggish 


thyroid, detected by the metabo¬ 
lism test. He is one of our fore¬ 
most public speakers—you would 
gasp if I mentioned his name. His 
successful career was at stake, be¬ 
cause pep and enthusiasm are in¬ 
dispensable for a public speaker. 
He could no longer even pretend 
to be energetic on the platform. 
Audiences that had formerly lis¬ 
tened eagerly for each word began 
to grow restless. Glandular pre¬ 
scriptions made up for the slight 
deficiency discovered in his thyroid 
and he is again the popular, enthu¬ 
siastic speaker 

I am often asked about the use¬ 
fulness of many common “fatigue 
remedies” and “pep preparations.” 
Here is a brief summary of current 
scientific evidence on these: 

Yeast, in almost any form, gives 
renewed vigor. It will seldom be 
needed, however, by people who 
follow the rules we have given. 

Coffee and tea contain sub¬ 
stances which give a temporary 
boost by lessening the feeling of 
fatigue for a couple of hours. They 
do not remove the cause of the 
fatigue which still remains to sap 
vigor “Cokes” are essentially the 
same as sweetened coffee. Their 
caffein gives the same passing lift, 
but does not make up for lack of 
vigor. 

Sugai and candies will give 
heavy muscular workers some 
needed “quick energy” about a 
half hour after being eaten People 
who are in sedentaiy work may 
find that these deciease their vigor, 
howevei, since they may add more 
weight, and thus more effort is 
required to move 

B y following the seven simple 
rules outlined above, the mid¬ 
dle aged can regain much of their 
lost vigor, and the young will go 
much longer befoic losing their 
youthful vim 

• • • 

YARDSTICK 

For Planning the 
Daily Diet 

Americans now have a scientific 
yardstick for planning the daily 
diet that will give them health, 
strength, and morale for total de¬ 
fense. The yardstick, translated 
from laboratory terms of allow¬ 
ances for vitamins, minerals, pro¬ 
tein, fat, and carbohydrate, was 
announced by Dr. Lydia J. Rob¬ 


erts, head of the department of 
home economics of the University 
of Chicago, as follows: 

One pint of milk daily for an 
adult, more for children. 

One serving of meat. 

One egg daily, or some suitable 
substitute such as beans. 

Two servings of vegetables daily, 
one of which should be green or 
yellow. 

Two servings of fruit daily, one 
of which should be a good source 
of vitamin C, such as the citrus 
fruits or tomatoes. 

Bread, flour, and cereal, most 
and preferably all of it whole grain 
or the new, enriched bread, flour, 
and cereals. 

Some butter daily, or margarine 
with vitamin A added. 

Other foods to satisfy the appe¬ 
tite. 

Cheaper cuts of meat. Dr Rob¬ 
erts reminded, are just as nourish¬ 
ing as the more expensive ones 

NOISE 

Ear Plugs Protect 
Industrial Workers 

FAT1GUE, irritability, and nervous 
exhaustion experienced by work¬ 
ers in or about noisy operations are 
lessened by the use of Ear Defend¬ 
ers, plugs which reduce loud noises 
by 35 to 45 decibels or to about 
1/10 their former loudness, yet are 
so designed that warning signals 
and conversation can easily be 
heaid. The resulting effect from 
the reduction of noise, it is claimed, 
will enable the workmen to better 
concentrate on their jobs and 
thereby increase their efficiency. 

Essentially, each Ear Defender, 
made by the Mine Safety Appli¬ 
ances Company, is a tapered tube 
molded from surgical-type soft 
rubber Each consists of two 
barriers, an outer one of metal and 
an inner one of soft rubber, sep¬ 
arated by an air space. The tapered 
construction permits easy insertion 
and removal without any danger 
of coming in contact with the ear 
dium. The devices can be easily 
cleaned with soap and water, thus 
insuring a sanitary article at all 
times The cost to the user is thus 
relatively low in comparison with 
other ear protectors which must be 
discarded after being used a short 
time. 

The plugs were designed by Dr. 
Vern O. Knudsen, an authority on 
acoustics, and Dr. Carey P. Mc¬ 
Cord, an industrial health expert 
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For Better Paint 

Methods of Testing Surface Coatings for 
Metals Have Definite Place in Maintenance 

I F there’s a paradox con¬ 
fronting every mainte¬ 
nance engineer engaged m 


ultimate answer to the durability 
of most metal protective paints, 
every engineer has had to ask 
himself the question, “What is 
weather ?” The plain and simple 
answer is that it is variable, un¬ 
reliable, and constantly changing. 
Montana’s weather means armpit- 
deep snow in winter and blazing 
hot sun m summer. Atlanta, 
Georgia’s, weather includes, among 


testing and selecting metal 
protective paints for general 
maintenance work, it might 
be expressed as “making 
haste slowly.” For, although 
it is true that accelerated 
tests provide the engineer 
with much information about 
a coating that it would other¬ 
wise take many years to ob¬ 
tain under actual service con¬ 
ditions, it is equally true that 
many accelerated tests may 
produce results that are not 
typical of exterior exposure 
or normal service. Hence a 



Tide-water tests of painted panels, such as that shown above, call for careful 
preparation of the test panels and require expert interpretation of the results 


balance must be struck, and a 
combination of tests must be used, 
as a brake to guard against the 
ever-present possibility that a 
really worthwhile coating will be 
discarded and an inferior coating 
will be adopted, on the basis of 
performance in an isolated test of 
no practical significance. In other 
words, the aim of all testing work 
should be to provide a composite 
picture of a paint’s performance 
rather than one phase of it. 

Because in “weather” lies the 


• Protection of metal surfaces by 
paint coatings to prevent corrosion 
assumes even greater importance as 
the need increases for conservation 
of materials and economical main¬ 
tenance of structures. Yet, as the 
accompanying article points out, en¬ 
gineers responsible for this work 
must exercise care in their interpre¬ 
tation of the tests that have come into 
wide use, correlating results so as to 
reach a final decision which will be 
based on a consideration of all the 
factors that affect surface coatings.— 
The Editor. • 


other things, a mean yearly pre¬ 
cipitation of over 48 inches, and 
very little of it snow at that. 

For many a maintenance engi¬ 
neer, it is a perfectly logical pro¬ 
cedure to forego normal weather¬ 
ing panel testing and apply a test 
section of metal priming paint to 
an actual structure. While a single 
exposure of this type cannot be as 
indicative as desirable, multiple 
exposures of the same nature on 
properly prepared surfaces provide 
a comprehensive background with 



which there cannot be any 
argument 

Next best thing to testing a 
metal protective paint under 
actual service conditions is to 
expose test panels of it to the 
weather, usually on racks fac¬ 
ing south to insure the maxi¬ 
mum amount of sunshine. 
Panels of non-copper-bearing 
black iron are generally em¬ 
ployed. Simple as “normal” 
weathering exposure may 
seem, it is not without its pit- 
falls. For example, many of 
the best metal priming paints 
are so formulated that they 
have characteristics which 
make them totally unsuitable 
as finishing paints or for 
lengthy exposure to the weath- 


^ : er - However, when properly 

Sub-Tropical Testing Service protected With Suitable finish- 

A test panel fence, facing south to insure maximum sun exposure, is of par- ing coats, they do a splendid 

ticular use when complete painting systems are to be tested against each other job of protecting the metal 
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underneath. Hence, single-coat 
weather exposures of metal prim¬ 
ing paints to the weather, although 
proceeding with greater rapidity, 
can sometimes be misleading un¬ 
less supplemented by test surfaces 
finished according to the painting 
system used in ordinary practice. 
Of course, this same precaution 
also applies to othei test proced¬ 
ures 

Time was when little attention 
was given to the nature of the 
metal panel itself. More recently, 
studies have shown that the nature 
and extent of the mill scale on the 
metal surface have an appreciable 
effect on the performance of metal 
priming paints, and that this effect 
is not the same for all paints It is 


ing paints as shop coats, but fur¬ 
ther extensions of its use would 
seem likely except where the lack 
of portability and bulk of the tests 
is a major objection. 

Outdoor weathering tests are 
slow at best, and to speed up re¬ 
sults various types of accelerated 
tests are used Exposures on Flor¬ 
ida tidewater test racks provide 
one type of accelerated test which 
gives much useful information, 
especially where the durability of 
marine coatings is concerned. Be¬ 
cause of the severity of the test, 
which consists of placing test 
panels on racks so that they are 
alternately exposed to salt water 
and Florida sun, failures occur 
within a relatively short period, 



Immersion tests provide clues to 


service in presence of moisture 


usually from 1 V 2 to 2 months. The 
test provides a more or less fixed 
set of conditions to which some 
paint coatings are more susceptible 
than others and this, coupled with 
the speed of determination, makes 
it a valuable supplementary test 


also claimed—and practi¬ 
cal knowledge would seem 
to support the claim—that 
the nature of mill scale 
present on metal test 
panels is different from 
that existing on structural 
steel shapes such as “I” 
beams, angle irons, and so 
on. Since the ultimate aim 
of metal protective paint- 
testing work is to simu¬ 
late the conditions which 
exist on a structure (where 
some mill scale is nearly 
always present), it is but 
a s ep removed from such 
conditions to make test 
exposures of paints on sec¬ 
tions of structural steel 
members The procedure 
has so far been applied 



method However, its 
highly accelerated nature 
calls for care in controlling 
such factors as the prepa¬ 
ration of the panel, and 
warns against drawing 
broad conclusions from 
moderate differences in 
results. 

Another form of accel¬ 
erated test which has come 
into extensive use is the 
so called laboratory ac¬ 
celerated weathering ma¬ 
chine Basically, it makes 
provision for the exposure 
of test panels in a prede¬ 
termined sequence to a 
mercury arc lamp (to 
simulate sunlight), humid¬ 
ity as developed by atom¬ 
izing warm water in the 


mostly for determining the In accelerated weathering tests, all factors must tank, water spray to simu- 
suitability of metal prim- be intensified in correct proportion to each other late rain, refrigeration to 



provide low temperatures, 
and a combination of sulfur diox¬ 
ide and carbon dioxide gases simi¬ 
lar to that encountered in indus¬ 
trial locations. 

The purpose of the machine is 



nor lo simulate ana sirixe an aver¬ 



age of the weather in any one 
locality, but to intensify, within 
reasonable limits, each and every 
one of such weathering factors, 
and thus to reproduce in a rela¬ 
tively short period failures which 
can be interpreted in terms of 
actual service. Notwithstanding 
the vagaries of actual weather, 
“artificial” weathering as obtained 
with accelerated weathering ma¬ 
chines is of real benefit in testing 
work, provided no one weathering 
factor (as, for example, light) is 
intensified to the point where the 
balance between all factors is lost. 

Exposure of metal priming 


Many authorities on paint problems prefer small-scale tests under actual paints, or more particularly metal 


service as here, where structural members are given different coatings finishing systems, to chemicals 
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(acids, alkalis, brines, and salt 
sprays) is never desirable unless 
these represent actual service con¬ 
ditions. Among tests which are 
designed to reproduce and measure 
one particular type of failure, 
laboratory immersion tests (salt or 
fresh water) are useful m deter¬ 
mining the tendency of metal 
priming paints to blister under 
moisture conditions, which are 
nearly always encountered in ac¬ 
tual service. 

Difficulty is sometimes experi¬ 
enced in grading the performance 
of a paint if a number of indi¬ 
viduals are making observations of 
the results The American Society 
for Testing Materials is now at¬ 
tempting to establish so called 
pictorial “rusting standards” which, 
if finally adopted, may become the 
universal language every paint 
technologist and engineer can use 
for designating degrees of corro¬ 
sion. And that will mark another 
forward step in the already pro¬ 
gressive field of corrosion preven¬ 
tion —Courtesy Paint Progress and 
the New Jersey Zinc Company 

• • • 

CLOUD CHARGE 

Indicator Will Assist in 
Studying Upper Air 

A device for indicating to airplane 
pilots the intensity of electricity in 
a nearby thundercloud, illustrated 
in laboratory form on page 54, is 
called a “Cloud Charge Indicator 
for Airplanes.” It is a delicate in¬ 
strument containing a neon tube 
and a microammeter and can be 
mounted on the panel board of the 
plane. The glow of the neon tube 
serves as a signal for the pilot. 

The instrument is connected to 
a pointed tungsten rod similar in 
size and shape to a lead pencil and 
protruding 14 inches from the 
plane. The glow of the neon tube 
rod picks up the electrical dis¬ 
charge from the cloud and sends it 
through the instrument. This 
causes the neon tube to flash and 
the meter needle to deflect. The 
amount of this deflection indicates 
the intensity of the electrical dis¬ 
turbance ahead and permits the 
pilot to change or maintain his 
course accordingly. 

In the laboratory, an artificial 
cloud-plane arrangement was pro¬ 
vided. A brass sphere, about two 
feet in diameter, was suspended a 
known distance above a tungsten 


lod which was connected to the 
cloud charge indicator. The sphere 
served as the cloud; the rod, 14 
inches high, served as the airplane. 
Voltages of known magnitudes 
were passed through the “cloud” 
and the instrument readings noted. 
The voltages, or electrical pres¬ 
sures, per linear foot in the atmos¬ 
phere, were calculated for any 
given reading on the instruments 
Data also were prepared for a six- 
inch rod From these data, charts 
were prepared for use by the pilot 
of the plane. 

It is hoped that records of the 
intensities found under various 
atmospheric conditions and at 
varying heights from the clouds 
and at various plane speeds will be 
kept by the airlines using the in¬ 
struments. This would provide 
research engineers with additional 
data for the study of lightning 
phenomena 

The instrument, consisting of a 
double-scale microammeter, glow 
tube, resistors and capacitor, is de¬ 
signed to register up to 400 micro¬ 
amperes 

CANAL LIGHTING 

Sodium Vapor Units 
For Cape Cod Waterway 

Delays caused by fog and other 
adverse weather conditions have 
been practically eliminated in the 
Cape Cod Canal as a result of 
sodium vapor lighting Saving 65 
miles on the New York-Boston sea 
route, the canal, 7 7 miles long and 
500 feet wide, connects Massachu¬ 


setts Bay at Sagamore with Buz¬ 
zards Bay at Bourne. 

After considering various light 
sources, sodium vapor lamps were 
found best able to meet the light¬ 
ing requirements during foggy or 
misty weather. For this purpose, 
the lamps have a distinctive yellow 
color that is not confused with 
other artificial lighting. Installed 
at 500 feet intervals and mounted 
on pole crook brackets, the lumi¬ 
naires are Westmghouse “Reflecto- 
lux, Sr.” with bronze globe holders 
and fittings to withstand salt air 
The complete installation consists 
of 146 units with 10,000 lumen 
sodium lamps. Circuits are sec- 
tionalized so that in event of fail¬ 
ure in one circuit, half of the lights 
on each side of the canal will still 
be operating. 

STORED SEED 

Germinate Even After 
Eight Years 

Interest in locating good seed 
stocks for 1942 plantings has fo¬ 
cused attention on tests made m 
the seed-testing laboratory at the 
State Experiment Station at Gen¬ 
eva, New York, on seed oats and 
seed barley held in storage for as 
long as eight years Several stocks 
of both oats and barley germinated 
98, 99, and 100 percent, while other 
lots showed less than 90 percent 
germination, according to Dr Wil¬ 
lard Crosier 

While farmeis are not likely to 
have to use seed stocks as old as 
these, yet in the spring of 1937 a 



78 


SCIENTIFIC AMERICAN • FEBRUARY 1942 


MISCELLANY 



The streamlined Revere , an all-metal yacht of unique design 


large group of farmers in central 
New York found it necessary to 
use seed oats that had been in stor¬ 
age from two to four years. Evi¬ 
dence that oats and barley seed 
will retain their vigor and viability 
over comparatively long periods 
of time is reassuring in these days 
when the demand for increased 
production is so pressing 

YACHT 

Ultra-Modem All-Metal 
Cruiser Makes Trial Runs 

Yachtinc and marine enthusiasts, 
as well as the Navy and the Coast 
Guard, are displaying intense in¬ 
terest in a new type of 45-foot 
yacht cruiser which recently made 
her maiden voyage of 168 miles at 
an average speed of 27 miles an 
hour. Powered by twin 315-horse- 
power engines, this new boat, the 
Renere, can attain a speed at full 
throttle of just under 35 miles an 
hour. This makes her one of the 
fastest cruising yachts of her size 
in the country. 

The interest being shown in this 
now vessel is accounted for by her 
unique design. One of the factors 



Two-way radio equipment 
aboard the Revere is designed to 
use ten crystal-controlled waves 


contributing to her speed is a com¬ 
pletely new conception in hull 
shape, a conception that could 
never before satisfactorily be real¬ 
ized in a wooden boat The Revere 
is of all-metal construction—hull, 
deck, and cabin—and hence her 
designers could build into her the 
optimum lines for speed and fuel 
economy without having to com¬ 
promise with the limitations of 
a semi-rigid material. Thus 
the Revere incorporates without 
change the theoretical lines ad¬ 
apted from models tested at the 
Stevens Institute test tank. 


The hull, deck, and superstruc¬ 
ture of the Revere are all made of 
cupro-nickel sheets just a bit over 
1/12 of an inch thick. This ma¬ 
terial, of which Revere Copper and 
Brass, Inc has made condensei 
tubes foi naval and merchant ves¬ 
sels for many years, is known for 
its almost perfect i esistance to salt¬ 
water pitting and corrosion It is 
this i esistance to corrosion that 
has helped to make possible the 
use of thin and light plates. In the 
past, metal boats have been forced 
to use heavy plates, resulting in 
high cost and loggy performance 
In the design of the Revere , all of 
the metal was figuied in design 
and strength calculations, it being 
unnecessaiy to make discounts in 
consideration of corrosion. 

In the construction of the Re- 
2 ’ere, pre-shaped sections of the 
metal were laid according to plan 
in a pieviously prepared wooden 
form They were then joined by 
welding, resulting in a “one-piece” 
boat 

The Revere is completely 
equipped with radio for both 
transmission and reception. Ten 
crystal - controlled transmitting 
and receiving channels, provided 
by a standard Hallicrafters marine 
radiophone, include those for ship- 
to-ship. Coast Guard, and ship-to- 
shot e communications. This radio 
equipment offers automatic voice- 
controlled transmit - receive 
changeover, instant choice of ser¬ 
vices by simple selector switches, 
and operating simplicity approach¬ 
ing that of the ordinary home tele¬ 
phone. This radio equipment has 
a communication range of several 
hundred miles, in spite of antenna 


limitations imposed by the boat’s 
low lines and the midship location 
of the apparatus 

ANCHOR 

Plastic Secures 
Fastenings In Holes 

Screws, bolts, nails, and hooks 
can be held permanently in place 
in wood, concrete, plastics, and so 
on by the use of a new plastic ma¬ 
terial known as Sy\s Plug. This 
material is used to fill holes, aftei 
which the fastening is driven into 
place The plug is formed by roll¬ 
ing the plastic material between 
the fingers into a size that will fit 
the hole It is then dipped into 
water and pressed into place Then 
the screw or other fastening is 
driven into the plug, which hard¬ 
ens permanently to anchor the fas¬ 
tening in place. The plastic can 
be also used as a repair material 
for screw holes from which the 
threads have been stripped. 

TRUE "DRYS" 

Animals That Gain All 
Needed Water Chemically 

That certain animals have solved 
the problem of living without 
drinking water is the contention of 
Ernest P. Walker, Assistant Direc¬ 
tor of the National Zoological Park, 
m the latest annual report of the 
Smithsonian Institution. Through 
long periods of evolution, he says, 
they have developed means of sur¬ 
viving with a minimum of mois- 
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ture so that today water seems 
abhorrent to them. 

The most specialized of these 
animals are some of the rodents 
such as the pocket mice and kan¬ 
garoo rats of the southwestern 
United States and the jerboas of 
Asia and northern Africa. “These 
animals,” Mr. Walker explains, 
“live in regions where the rainfall 
is very scant over much of their 
range, and where water is prac¬ 
tically unobtainable. They have, 
therefore, become adapted to liv¬ 
ing with almost no water or drink. 
During the very short time when 
there is green vegetation they may 
eat some of it. At other times they 
obtain no moisture except, per¬ 
haps, an occasional drop of dew. 
But their needs are adequately 
supplied by chemical processes 
that take place within their own 
bodies, where the constituents of 
dried seeds and other vegetable 
foods are converted into moisture 
by oxidation. 

“I have often offered water to 
pocket mice, kangaroo rats, grass¬ 
hopper mice, and other desert ani¬ 
mals to make certain they did not 
suffer from lack of moisture. Al¬ 
most invariably they refuse it, al¬ 
though occasionally they may sip 
a little and then not touch moisture 
again for months. 

“One pocket mouse seemed 
greatly offended when I offered 
her water On a few occasions I 
dropped a single small drop of 
water on her and was much 
amused at her violent antics of 
rolling in the sand to remove the 
offending substance from her coat. 
I am convinced that she never took 
water during two-and-a-half 
years Very rarely did she show 
any interest in eating any moist 
vegetation. In the case of such a 
carnivorous rodent as the grass¬ 
hopper mouse, the blood or body 
fluids of its victims would supply 
one of these animals with most of 
its required moisture/* 

INTERLOCKING 

Plastic Strips Replace 
Metal Trim 

Extruded plastic shapes are find¬ 
ing ever widening use in a variety 
of applications where they replace 
metals. One of the latest develop¬ 
ments in this field is an edging 
material designed for use on 
tables, shelf trim, counter edges, 
and wallboard joints. Illustrated 
herewith, this new strip form, pro¬ 


duced in long lengths, locks into 
position without the use of adhe¬ 
sive, screws or other means of 
attachment. Wherever a slot of 
the proper width can be provided, 
this “Interlox” section can be 
quickly and easily applied. When 
the material is pressed into place, 



Above: Extruded plastic trim in 
place. Below: How trim is held 
in position by barbed extension 


the barbs hold it in position. The 
material used in the “Interlox** 
strip is Tenite II, produced by the 
Tennessee Eastman Corporation. 
It is available in a wide range of 
colors and has a horn-like tough¬ 
ness and a high luster. The sur¬ 
face is washable in soap and water, 
requires no polishing. 

• • t 

GASOLINE: Motor fuel for highway 
use totaled 22,000,000 gallons in 
1940 and for non-highway purposes 
2,000,000,000 gallons, according to 
state reports compiled by the Public 
Roads Administration. 

• • • 

SEALING 

For Cracks In Water 
Jackets oi Gasoline Engines 

Supplied in liquid form, a new 
sealing material for water jackets 
and radiators of gasoline engines 
is claimed to find and seep into 
cracks and then to congeal into a 
hard metal-like substance on con¬ 
tact with air. This material, known 
as Whiz Weld Metal, is claimed to 


flow readily in the circulation sys¬ 
tem of the engine and not to clog 
water passages or circulating 
pumps. 

FROZEN COFFEE 

Process Reduces Bulk, 

Preserves Flavor 

Designed to render a joint service 
to the packer, distributor, retailer, 
and consumer in the general food 
line, a new method of processing 
and packaging foodstuffs is the 
recent invention of John C. Don¬ 
nelly. It involves a combination of 
two methods of preservation— 
rapid refrigeration and compres¬ 
sion. 

Immediate application of the 
process for public consumption 
will be confined to the coffee mar¬ 
ket. Coffee processed under the 
Donnelly patent will reach the 
consumer in cellophane-wrapped 
compressed and refrigerated 
blocks, each two inches by two 


inches by one half inch, packed 20 
to the pound. The consequent re¬ 
duction in cubic displacement will 
cut distribution and storage costs. 

The reduction exceeds 50 per¬ 
cent, according to the inventor, 
who points out that an ordinary 
carton used for transporting 12 
pounds of vacuum-tinned coffee 
will accommodate 30 pounds of the 
refrigerated product. 

In its preparation, the coffee is 
first refrigerated directly from the 
roasting oven to a point 20 to 30 
degrees below zero, Fahrenheit. A 
state of “suspended animation** is 
thus created, sealing the volatile 
oils in the bean itself. 

While in this “anesthesia,** the 
coffee is ground and compressed 
into blocks and maintained in the 
frozen state until it reaches the 
consumer. At home, it is again 
placed in the refrigerator. The 
volatile oils that account for the 
taste and aroma of coffee will re¬ 
tain their solidified state and the 
coffee will remain fresh indefinite¬ 
ly so long as it is kept in the re¬ 
frigerator. 

An added advantage claimed for 
this process is that the particles of 
the ground coffee are fractured by 
the compression in such a manner 
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as to permit a greater aqueous 
extraction, enabling the user to 
obtain 15 to 20 more cups to the 
pound than usual. It is estimated 
that the average user of coffee in 
the conventional form throws 
away 30 percent of yet usable cof- 



12 pounds canned: 20 pounds frozen 


lee m disposing of the “grounds”, 
Mr Donnelly points out. 

Each individual unit of the new 
piocessed coffee is a measured 
quantity, thereby eliminating one 
haphazard operation by the con¬ 
sumer. Although in compressed 
form, it is sufficiently friable for 
convenient home use 

TNT 

Being Made 70 Percent 
From Petroleum 

Defense needs for TNT explosives 
are being supplied for the most 
part from toluene made by the 
petroleum industry, in plants now 
operating or that will be in opera¬ 
tion within a few months. The 
annual production of toluene from 
the plants now operating and un¬ 
der construction totals 100,000,000 
gallons, enough to make 1,000,000,- 
000 pounds of TNT, with 70,000,- 
000 gallons coming from petroleum 
and only 30,000,000 gallons from 
coal carbonization, the normal 
method of making this principal 
ingredient of TNT. Toluene from 
coal carbonization is strictly a by¬ 
product, and the yield is only 3 
pounds per ton of coal. On the 
average, selected gasoline fractions 
yield 50 percent of toluene, with a 
few giving as much as 80 percent 
m the laboratory. 

Two principal methods, extrac¬ 
tive and catalytic, are available for 
the manufacture of toluene from 
petroleum. Certain crude oils con¬ 
tain enough toluene so that it can 
be separated commercially merely 
by an extension of the basic petro¬ 
leum refining method, straight dis¬ 
tillation or extraction. Much great¬ 


er yields can be obtained, however, 
by the chemical conversion or 
synthesis of toluene from certain 
gasoline fractions of petroleum. 
The gasoline molecules obtained by 
distillation and cracking are fur¬ 
ther processed to cause a chemical 
alteration, resulting in toluene. 

The petroleum fraction used for 
the catalytic manufacture of tolu¬ 
ene is normally a portion of ordi- 
nary gasoline. Even doubling the 
present production so that 200,- 
000,000 gallons of toluene were 
made from gasoline would have 
little effect on the supply of motor 
fuel, he asserted, because this huge 
amount of toluene, enough to make 
2,000,000,000 pounds of TNT, 
would be less than 1 percent of 
the annual production of more 
than 25,000,000,000 gallons of mo- 
toi fuel 


FRUIT WRAP 

Moisture-Proof Film 
Preserves Fruit 

Development of a new technique 
in wiapping manges and other 
citrus fiuits, employing Pliofilm, 
makes possible the extension of 
pieservation of these important 
products for months. Tests in the 
laboratories of the Florida Agricul¬ 
tural experiment station at Gaines¬ 
ville have demonstrated that 
grapefruit wrapped in this manner 
and stored at 70 degiees tempera- 
tuie for seven months retained its 
texture and juices, and seeds 
showed no indication of sprouting 
Pliofilm, the wrapping material 
used in the experiments, is a mois- 



Plump, wrapped: Shriveled, unwrapped 


ture-prool, transparent, synthetic 
plastic developed in laboratories of 
Goodyear Tire and Rubber Com¬ 
pany, and is widely used for pack¬ 
aging food products. 

The success of this application is 
due to the fact that the wrapping 
allows transmission of carbon 
dioxide with enough rapidity to 


keep the fruit from suffocating, 
but transmits moisture vapor 
slowly enough to prevent loss of 
moisture, thus retaining the juices 
and fullness of the fruit and pre¬ 
serving vitamin content. 

Because thin-gage Pliofilm can 
be used in a special stretch-wrap 
process which pel nuts a small 
sheet of the material to be wrapped 
tightly around a large surface, 
application of the new develop¬ 
ment is feasible from an economic 
standpoint and also enhances the 
appearance of the fruit by giving 
it a glossy suiface covering 


RADIO MEN 

Thoroughly Trained 
In Four Months 

Thousands of young men between 
the ages of 17 and 28 are becoming 
trained radio operators through 
enlistment in the Naval Reserve. 



Not only are they obtaining train¬ 
ing which will likely prove highly 
valuable on return to civilian life, 
but in the meantime they are help¬ 
ing the Navy to meet its urgent 
need for radio personnel, now a 
doubly important feature as United 
States participation in the war gets 
into gear. 

With the concentrated training 
program developed by the Navy a 
man, even without previous radio 
expeiicnce, becomes a qualified 
operator ready for active service 
at ship or shore stations after only 
16 weeks of training. He is then 
capable of copying code directly 
on a typewriter at a rate of 25 
words per minute, has developed 
general familiaritv with navy 
transmitters and receivers, has ac¬ 
quired knowledge of the funda¬ 
mentals of visual and underwater 
signaling, and has been trained in 
basic naval subjects and routine. 

Every effort is made to keep this 
training as practical as possible 
This is carried even to the extent 
of providing at the schools groups 
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Marsh buggy for geological operations in Bolivia 


of complete receiving positions 
similar to those encountered in ac¬ 
tive service. These afford practical 
experience in tuning regular naval 
communications channels and 
copying actual naval dispatches 
from the air. The accompanying 
illustration shows one of a number 
of such receiving positions at the 
U. S. Naval Reserve Training 
School, Noroton Heights, Connecti¬ 
cut, each equipped with its own 
Hallicrafters communications re¬ 
ceiver. 

The Noroton Heights school 
alone trains 500 operators every 
four months and others distributed 
throughout the country are train¬ 
ing thousands each year. These are 
men selected on the basis of apti¬ 
tude or previous radio experience 
from among those enrolled at na¬ 
val training stations. 

• • • 

EYES: Although parents with brown 

eyes may have children with blue 

eyes, very rarely do two blue-eyed 
parents have a child with brown eyes, 
according to the Better Vision Insti¬ 
tute. 

• • • 

PAINT CLEANER 

Prepares Old Finished 
Surface For New Coat 

When it becomes necessary to 
repaint a glossy or enamel coated 
surface, some means must be pro¬ 
vided for deadening the gloss so 
that the new paint will bond to 
the surface. With a new material 
called Imperial Wil-Bond, this job 
is simplified. Wil-Bond is a clear 
liquid which is applied with a 
cloth to remove dust, grease, and 
wax. It also cuts the gloss from 
the surface and sets up a slight 
tack which insures a complete 
bond with the new paint If the 
surface to be reflnishod is clean 
and free from grease, the Wil- 
Bond liquid need merely be added 
to the new paint before applica¬ 
tion. 

ALL-WHEEL-DRIVE 

Replaces Ox-carts in 
Geological Service 

From ox-cart to a modern all¬ 
wheel-drive truck is a pretty long 
jump, but nothing in between 
could do the job, according to 
Gordon Barbour, president of the 
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Barvia Company of La Paz, Boli¬ 
via. 

Mr. Barbour owns gold and oil 
properties far back in the interior 
of Bolivia where the only roads 
are ox-cart trails over mountain, 
marsh, and plain. As many as 20 
oxen are employed in places to 
pull a single cart at speeds of 15 
to 18 miles per day 

As a result of experience with 
a previous purchase of a Marmon- 
Herrington light delivery all- 
wheel-drive converted Ford, Mr. 
Barbour was convinced that a 
similar vehicle with much larger 
tires and other special features 
would be exactly what he needed 
to conduct geological surveys over 
his properties 

The vehicle finally developed 
presents a rather weird appear¬ 
ance, but from tests made locally, 

• • • 

CAR AGE: 43 percent of all the motor 

vehicles ever sold in United States 
are still in operation. 74 million cars 
have been sold up to the end of 1940, 
and 32 million are still in use. 

• • • 

there is no question but that it will 
render the service expected Start¬ 
ing with a standard ton and a half 
truck, engineers proceeded with 
the same conversion to all-wheel- 
drive which has been done with 
thousands of similar units for in¬ 
dustry and military services. But 
the change did not stop there. In 
addition to equipping the truck 
with a heavy duty winch and air 
compressor, both operated from a 
power take-off on. the auxiliary 
transmission, two complete sets of 
tires were provided. The first set, 
for operation on paved roads, were 
9.00 by 20*s all around; while the 


others were mammoth 13.50 by 
24’s, dual mounted on the rear 
wheels, to provide the extreme flo¬ 
tation and traction necessary for 
the worst imaginable cross-coun¬ 
try operation. 

BEETLE CONTROL 

Possibilities of "Milky 
Disease" Bacteria 

Injecting a tiny helping of “milky 
disease” bacteria into the body 
cavity of a Japanese beetle larvae 
is a ticklish operation. If a fleshy 
little larva wiggles — and wiggle 
they will-—the intestine may be 
punctured and the injected inocu¬ 
lum lost. 

So United States Department of 
Agriculture entomologists have 
discovered a way to take the wig¬ 
gle out of the larvae during this 
delicate operation — by anesthetiz¬ 
ing them S. R. Dutky of the Bu- 
leau of Entomology and Plant 
Quarantine has found that larvae 
may be anesthetized for a period 
of eight hours with little or no ill 
effect. He uses dry ice to furnish 
the carbon dioxide anesthetic. 

“Milky disease,” natural enemy 
of the Japanese beetle, is being 
tested widely by entomologists as 
a beetle-control measure in heav¬ 
ily infested areas. The bacteria are 
injected into healthy Jap beetle 
grubs, where they multiply. Bodies 
of grubs so injected are ground, 
mixed with talc, and dusted over 
the ground or placed in soil where 
grubs are feeding. A feeding grub 
takes up the disease germs which 
reproduce in tremendous numbers 
until there are enough to kill the 
grub. Grubs killed by the disease 
(Please turn to page 88) 
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FOR BUSINESS & 
OR PLEASURE &, 


Expanding U. S. trade with South America means new oppor¬ 
tunities if you can speak SPANISH! Today, more than ever before, 
American firms need SPANISH-SPEAKING export managers, 
clerks, translators, salesmen, engineers, stenographers, secretaries, 
business and professional people. 

World conditions have made SPANISH the most important 
foreign language. For business, for culture, travel or pleasure, 
it is the most useful as well as the easiest of all languages to learn. 
And now you can learn SPANISH in your spare moments — 
right in your own home—quickly, easily, cheaply—in only 15 
minutes a day! 






Learn as a child learns-by listening 
to native instructors in your own home! 


What Others Say 

RUDY VAILEE 

says •Mi.liglitccl 

with ic suits from 
Spanish and French 
( ortmaphone Courses 
invaluable in 
broadcasting and tt- 
cotding ” 

FRANK LUTHER 

wm “Pronuncia¬ 
tion on records re- 
mnikahly clear.” 

“Anyone Can learn" 

“Your clear records 
make it possible for 
an\i>nt to bain the 
lanpu.ige of their 
choiri " — Mr Tom 
White* Muskogee, 
Ok la 

“A Good Investment" 

“IIa\e just uturmd 
from Mexico and 
found that my Cor 
tinaphone Course was 
a Rood investment.”— 
Phillip c B fden. 

"The Best Way" 

“I believe your meth¬ 
od the best way to 
acquire a working 
knowledge of a foreign 
language 111 the ghort- 
i st tune ” — Louis A 
Smith , 1 vrl Kmt, 

Maine 


T HE QUICKEST and surest way to learn 
SPANISH, or any language, is by listening 
to it—the way children learn! This is the natural 
way: to listen, then repeat what you hear until 
speaking the language becomes natural to you. 

Cortina "Learn by Listening” Records bring 
the clear, cultured voice of a native SPANISH 
instructor with easy time-tested Cortina lessons 
right into your living-room. He talks to you when¬ 
ever you wish—as often as you like—in faultless, 
idiomatic Spanish. He converses with you just as 
any SPANISH-SPEAKING person would, on the 
streets, in shops, in the offices of a South or Central 
American city. Your instructor never tires, never 
complains! 

New Opportunities Ahead — 

Now is the Time to Learn! 

SPANISH is the easiest of all languages to 
learn! And this is the finest time to learn it. The 
tremendous expansion of our interests in the Latin 
American countries will open up excellent oppor¬ 
tunities to you for years to come! Practically every 
day our newspapers announce new trade pacts and 
the opening of new branch offices in South Ameri¬ 
ca by U. S. firms. 

Remember, SPANISH means greater social 
advantages, too. Everyone should know at least 
one foreign language. With SPANISH, you 
discover new and interesting cultural fields. | 
And imagine the thrill of being able to stray | 
away from the "beaten paths” of the con- ■ 
ducted travel tours—and truly enjoy out of ■ 
the way corners of lands to the south! I 


You’ll be amazed how quickly you can pick 
up ordinary conversation! Business and commer¬ 
cial terms soon become second nature to you! With 
Cortina "Learn by Listening” Records, you can 
progress as fast, or as leisurely, as you wish! 

Prove It Yourself — 

Make This 5-Day Test 

With the Cortina Method, you need not spend 
long hours in class, or pay high fees to an ex¬ 
pensive tutor. You start AT ONCE to learn 
SPANISH as it should be spoken —not with an 
"accent” that can’t be understood (the kind people 
laugh at even if they eventuallv "guess'* what 
you mean) but SPANISH that can be understood 
and really used wher - _ 

ever you are . P 

Today, when SPAN- / ®«*AN,1 

ISH, the most import- 1 Al,o r*"., | 


ant foreign language in 
the world can mean so 
much financial gain and 
travel pleasure, why not 

*•* what this fascinat¬ 
ing, inexpensive Cor- l 
tinaphone Method will do 1 

for you? You risk nothing 1 

You first PROVE—right I 

at home-—that this atnaz- I 

mg method CAN quickly * 

teach you the language 
of your choice. 


1 ^aching y 0 u . Ve ,n I 
language as° th« a o n *wD 
Ish * the Span-M 
here, end a m <Scscril >*<*/ 
the sam? ?.£, on I 

Offer r00Mn ’ B -f 

of your chifr ,an * u »ffeM 

lSe£ h0ln ° n 


FREE BOOK 


DESCRIBES 5-DAY 
TRIAL OFFER 


Without obligation, we will send the Cortina Academy’s free book, “The Cortina 
Short-Cut to Speaking Foreign Languages.” In 32 fascinating pages, this book tells all 
about the easy Cortinaphone Method and how it can open up opportunities to you today. 
Mail coupon today — NOW. 

CORTINA ACADEMY 


DEPARTMENT 152 


(Language Specialists For 60 Years) 

105 WEST 40TH STREET NEW YORK, N Y. 


CORTINA ACADEMY (Language Specialists For 60 Years) 
Dept 152, 105 West 40th Street, New York, N Y 

Please send me — without obligation - your free book, 
“Proof-in-5-Days" offer 

(Check language in which you are interested) 

□ Spanish □ French □ German □ Italian 
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-PSYCHIC RESEARCH- 

Our Search for the Supernatural 

Do Mediums Fear to Face a Scientific 
Investigation of Psychic Phenomena? 


A. D. RATHBONE, IV 

Secretary. Scientific American 
Committee for the Investigation of 
Psychic Phenomena 

I T seems fully apparent at this 
time that most mediums, psy¬ 
chics, and spiritists have no desire 
to attempt to prove once and for 
all that there exists a basic, truth¬ 
ful, scientific explanation of their 
so-called phenomena. Presumably, 
if the lack of collaboration which 
our Committee has thus - far re¬ 
ceived in its investigation of 
psychic matters is any criterion, 
most producers of psychic {demon¬ 
strations prefer to continue their 
activities in their own dnnly-lit or 
darkened mediurmstic I parlors 
with their own groups of “believ¬ 
ers” without benefit of pujblic ac¬ 
ceptance that the things tljiat take 
place there are factual, and not 
hoaxes Indeed, one leader in the 
psychic world, himself not a me¬ 
dium, has emphatically urged that 
all persons who claim supernatural 
power avoid our Committee and 
its earnest efforts to prove the 
truth, as though the idea of psychic 
research were a pestilence. 

True, we have had demonstra¬ 
tions, we have had seances, but of 
none of them can it be said that 
anything of a startling or out¬ 
standing psychic nature presented 
itself. While we are beholden to 
those mediums who have come 
forward in an effort to co-operate 
for the benefit of the public by 
conclusively proving the exist¬ 
ence, the presence, or the motiva¬ 
tion of psychic forces, we must, 
nevertheless, conclude that the 
mediumistic world as a whole is 
fearful of the clear, cold light of 
a scientific investigation. It has 
been estimated that upwards of 50 
million dollars yearly is paid to 
mediums, psychics, seers, fortune 
tellers, and others who claim oc¬ 
cult powers by persons who seek 
answers to the query of what lies 
ahead, or to establish alleged 
“contact” with those who have 
passed on. This is big business, 
even in these days of fabulous 
figures, and it may be that there 
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is reason for the lack of co-opera- 
tion to date. 

When, last April, Scientific Am¬ 
erican joined forces with the Uni¬ 
versal Council for Psychic Re¬ 
search in an effort to determine 
the truth concerning psychic mat¬ 
ters, it was emphatically stated 
“that this proposed inquiry into 
psychic and spiritistic phenomena 
in no sense questions any form of 
religious belief, but is solely a 
scientific study to determine the 
true facts concerning what have 
been termed ‘supernatural mani¬ 
festations ’ ” In other words, this 
investigation is not a “witch 
hunt", it does not seek to belabox, 
besmirch, or to expose any person 
or his belief. Rather, it is a con¬ 
scientious attempt to settle an im¬ 
portant question, one which, be¬ 
cause of war and unsettled social 
and economic conditions, has be¬ 
come greatly amplified in the pub¬ 
lic mind. In times like these, far 
too many people turn to secret 
ntes of cults or individuals in a 
desperate venture to satiate theii 
craving for knowledge of the fu¬ 
ture; they are, unconsciously, per¬ 
haps, trying to allay a gnawing 
fear. This, we have maintained, is 
an attitude inimical to the national 
welfare; it is a dangerous trend— 
unless the claims of the psychics 
and the mediums are true* 

I f it is possible to contact forces 
of which we now know nothing, 
and if those forces can be of as¬ 
sistance to individuals and to the 
nation in this time of peril, then, 
by all means, let us know more of 
them—let us make use of them in 
this national emergency. If me¬ 
diums and psychics are, for some 
thus far unknown reason, persons 
peculiarly adapted to perform this 
service to the country, then let us 
enlist their services at once. But, 
before that action can be taken, 
they must prove beyond all ques¬ 
tion of a doubt that the ability 
they profess to possess to contact 
the “spirit world” is authentic, 
that their theories are tenable and 
truly applicable to the best in¬ 
terests of the public at large 


If the psychic forces do exist, if 
they can be contacted by specially 
gifted persons known as mediums 
who claim that certain physical 
psychic manifestations are proof 
of such contact, then beyond a 
doubt the fears and the worries of 
thousands of us can be alleviated 
by further knowledge of the oc¬ 
cult. However, just as a man who 
joins our armed forces must dem¬ 
onstrate his physical and mental 
capabilities for such service, so 
must the spiritists, psychics, and 
other purveyors of mediumistic 
service prove their fitness to be 
publicly considered as an authen¬ 
tic source of knowledge of what 
transpires in another world or of 
what will transpire in this one 
In this respect it is again and again 
emphasized that these statements 
do not refer to Spiritualism as a 
religion, nor to any other form ol 
religious belief, the tenets oi 
which may provide mental and 
spiritual solace, especially in times 
of severe trial. We are concerned 
only with those who, foi compen¬ 
sation or otherwise, allege that 
they can produce psychical mani¬ 
festations of a physical nature 
which are in turn interpreted as 
demonstrations of occult forces, or 
which are construed so as to give 
“messages,” information, or to 
prognosticate the future 

T he Scientific American Com¬ 
mittee for the Investigation of 
Psychic Phenomena is a body 
originally constituted and consist¬ 
ently maintained to endeavor to 
ferret out the truth regarding 
spiritistic phenomena To that end, 
six simple legulations were laid 
down to govern the activities of 
the Committee and any persons or 
organizations who might be will¬ 
ing to co-operate with the Com¬ 
mittee, and an award of $15,000 
was established through the joint 
appropriations of Scientific Amer¬ 
ican and the Universal Council for 
Psychic Research. (April 1941) 
In regard to the award, criticism 
has arisen that this is an objection¬ 
able feature, but it must not be 
forgotten that the announcement 
that a substantial sum is available 
for the unequivocal proof of what 
is today unproved is, m itself, evi¬ 
dence to all and sundry of good 
faith. Further, mediums or others 
who may join in our search for the 
supernatural might be put to ex¬ 
pense or actual loss by working 
with us, and deserve remunera¬ 
tion, if and when the psychic 
premise can be followed with quod 
erat demonstrandum. Again, if 
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Supernatural! 


The World of Mysterious Phenomena 

\UHAT are the strange journeys of the soul 7 Who speaks the words you hear 
* * within 7 Are the visions you glimpse, and which lift you to the heights, pranks of 
the nund or are they momentary glimpses into a world of phenomena of which man is 
yet in ignorance? Is there an intelligence which manifests in an extraordinary manner 
or can all unusual experiences be explained by natural law and order 7 

The word SUPERNATURAL rings throughout the world today as it has for 
centuries But in this age an impartial investigation and a serious study of the un¬ 
usual can be had What greater fascination is there than that of the unknown 7 
What greater enjoyment can be had than an inquiry into the 
mysterious? The greatest minds of all ages have put themselves 
to this task of investigation Some oppose and contradict each _ _ 

other, but their findings constitute a wealth of knowledge. 

This Free Book of Daring Truth J ( j 

Behind every strange — eerie or weird — happening which we Jr- I j~r 

experience, lies a fundamental law of nature The difference be- 

tween fear and self-confidence is the understanding of these laws , Ihr BlipertlIlllirjl | ig the 

Once ifou know the cause, the most unusual events or occurrences open door to a natural 

of your life, or of the world in which you live, are no longer mys- W4>r,d o{ *ny*ury. 

terious. Have you wondered about the causes of hunches, and 
what accounts for the peculiar impressions or premonitions you 
have? ^ 

The Rosicrucians. a world-wide brotherhood of learning, will 
fearlessly present to you little known facts about yourself and 
these strange realities of life — which you can use m a most prac- 
tical way every day — here and now. Send for the free explana- 
tory book, “The Mastery of Life,” which tells how you may 

receive such knowledge. This is an offer made to intelligent, Within the comfort and 

mquirinq minds. It is not an appeal to mere thidl seekers. *f CUM,y of yOMf . homr 

Address* bcribe in Z. Y. revealed. 

The Rosicrucians (amorc) 

ROSICRUCIAN PARK, SAN JOSE, CALIFORNIA 
(Not a Religious Organisation) 


Within the comfort and 
security of your home 
these strange truths are 
revealed. 


FEBRUARY 1942 • SCIENTIFIC AMERICAN 


85 



Are You 


"splitting your spare time to 
good advantage? 

"None of the many who are 
seeking a new field to en¬ 
ter? 

""".seeking a means to save 
money wherever possible? 

If you are, here is 
a practical solution 
to your problem. 

HOPKINS’ 

CYCLOPEDIA 

OF 

FORMULAS 


Is the foundation for the 
beginning of a fascinating 
hobby; the groundwork on 
which to build a practical 
knowledge of useful chemi¬ 
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala¬ 
ble articles which can be 
manufactured at home 
profitably on a small scale. 


I F you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnishes, 
adhesives, antiseptics, 
bleaches, cosmetics, etc. 


You can profitably make 
them from the 15000 form¬ 
ulas contained in the 1077 
pages of 

HOPKINS’ 

Cyclopedia of Formulas 

$5.50 pontpaid (domestic) 

For sale by 

Scientific American 
24 W. 40th St., New York City, N.Y. 


PSYCHIC RESEARCH 


any W$ or her 

service® would be tainted by ac¬ 
ceptance of the award, its donors 
will gladly make it payable to any 
charity or other beneficiary, duly 
and legally appointed. 

As for the regulations, they are, 
as has been pointed out, simple in 
the extreme. We ask only that 
formal application in writing be 
presented to the Committee stat¬ 
ing that any phenomena produced 
by the medium will be “accom¬ 
plished solely by supernatural, 
spiritistic, or psychic agencies, and 
not through trickery, abnormal 
physical development, legerde¬ 
main, or mechanical devices.” 
Certainly, if the medium sincerely 
believes he or she has psychic 
powers and has no need to resort 
to trickery — as many have been 
shown to do — there can be no ob¬ 
jection to this requirement. 

Naturally, demonstrations or at¬ 
tempted demonstrations must be 
performed in the presence of our 
Committee or such of its members 
as may be appointed by the Chair¬ 
man, and, as a corollary, the Com¬ 
mittee or its Chairman may re¬ 
quest repetition of seances or 
demonstrations. Most important of 
all, perhaps, is the regulation that 
“demonstrators of psychic phe¬ 
nomena will be permitted to name 
and to work under their own con¬ 
ditions during the first seance or 
demonstration, so long as such 
conditions are compatible with the 
best interests of the aims of the 
Scientific American Committee.” 
Obviously, the Committee, en toto 
or in part, cannot today journey 
to the Philippines, Mexico, or Bra¬ 
zil, as has been suggested by cer¬ 
tain correspondents. Nor is it feas¬ 
ible under present conditions to 
hold Committee meetings here, 
there, and everywhere, but any 
medium or psychic who desires to 
appear before our Committee in 
New York City or its immediate 
environs will be welcomed. 

I t is extremely noteworthy that 
there are no test conditions 
placed on the medium at the first 
appearance before the Committee. 
He or she is entitled to demonstrate 
unmolested and unhampered, de¬ 
spite the fact that in some in¬ 
stances in the past, the mediumistic 
operations proved immediately to 
be transparent as fraud to one or 
more members of the Committee. 
Furthermore, even if test condi¬ 
tions are imposed at a later seance 
or demonstration, the Committee 
agrees “to the best of its ability 
to see that its conditions do not 


hinder or inconvenience the me¬ 
dium or demonstrator.” As Sci¬ 
entific American is the official 
publication of the Committee, its 
publishers reserve the right to pre¬ 
sent the findings to the public. 
Finally, it must be remembered 
that the present investigation does 
not incorporate telepathy, tele¬ 
pathic experiments, or any other 
form of mental phenomenon or 
demonstration. 

I n the past, through the efforts of 
Scientific American and other 
investigatory bodies, it has been 
conclusively proved that certain 
individuals who termed themselves 
“mediums” and who claimed to 
have contact with psychic forces 
had no such contact and had util¬ 
ized mechanical appliances or 
other “human” means to produce 
their so-called phenomena. These 
people had accepted money from 
the public for their “demonstra¬ 
tions.” This, however, is not to say 
that psychic forces do not exist or 
that they may not be contacted. 
Somewhere there may be a person 
or persons who have succeeded in 
one of man’s ever-hopeful ven¬ 
tures—to determine survival after 
death, to communicate with the 
spirits of the next world, either 
or both accomplished with physi¬ 
cal rather than mental evidence as 
proof. If such there be, let him 
now come forward and work m 
harmony and in full confidence 
with the Scientific American Com¬ 
mittee for the Investigation of 
Psychic Phenomena. All that is 
sought is the truth, the scientific 
explanation concerning this age- 
old problem, but unless broader 
and more generous co-operation 
can be obtained in the future from 
the disciples of psychic belief, 
their silence and failure to co-op¬ 
erate can only be construed as too 
significant to need further com¬ 
ment. 

There can be no doubt that the 
controversy of today over this 
question is essentially the contro¬ 
versy of 1000 b.c. translated into 
modern terms and given an up-to- 
date setting It is, perhaps, too 
much to hope that it may ever be 
permanently settled, but it does 
not seem too much to wish for that 
our Committee may be instru¬ 
mental in producing conclusions 
for this generation, conclusions 
that will be effective at least until 
this generation grows old and dies 
off, in favor of another generation 
with a shorter memory. To that 
minimum of effect our Committee 
will continue to bend its efforts. 
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White Collar Men are Still a Dime a Dozen! 


I OOK around your office. A few men have 
J “arrived”. They are the executives, earn¬ 
ing big money. The others are what the top 
men in the company call “white-collar work¬ 
ers”—able, conscientious, hard-working — 
perhaps with specialised training, but they 
are nevertheless figuratively worth a dime a 
dozen. 

WHAY*S THI DirrniNCI between the executive 
and these “white-collar workers”? That’s the 
question being asked by men who have hopes 
. . . men who want to climb out of the rut 
and into the top-flight class themselves. The 
answer is—there’s very little difference! 

Has the man who makes $5,000 twice as much 
brains as the man who makes only $2,500? 
Has the man who makes $10,000 twice as 
much brains as the man who makes $5,000 ? 
Of course not! And it would be amazingly 
easy for many men to transform an average 
salary into a large salary! 

MOW ITS DONI! The difference between suc¬ 
cess and merely “getting along” lies in execu¬ 
tive training. In the old days, successful 
executives had to gain their ability through 


long years of experience. But as business be¬ 
came more complicated, educators became 
business-minded. Many big universities added 
schools of business; the Alexander Hamilton 
Institute was founded—and since then has 
pointed the way to success to more than 
400,000 men! 

HOW YOU CAN DO IT. The Institute has or¬ 
ganized and formulated the knowledge of the 
country’s most successful business men. Co¬ 
operating with it are dozens of leaders like 
Edward R. Stettinius, Alfred P. Sloan and 
Thomas J. Watson. As a result, the Alexander 
Hamilton Institute offers you modern, up- 
to-the-minute training and information you 
would almost have to give your right arm to 
gain by any other method! 


CUSTOM-MADI TO SUIT YOUIL NIIDS. Please get 

this fact clear in your mind. The Alexander 
Hamilton Institute offers a PERSONAL 
service, geared not only to YOUR partic¬ 
ular needs, but to your particular needs 
TOD A Y—whether you are a young man 
just earning his first business laurels, or 
a busy corporation official who wants to 
keep up with rapidly changing economic 
conditions. 

PUT IT UP TO US. Why not prove to yourself 
that you have the first quality of an executive 
—the ability to make a decision? Write us for 
a free copy of that important little book, 
“Forging Ahead m Business”. For many men 
this simple act has been a major turning- 
point in life! 


i'MT/RBD OF \ 

i 


Alexander Hamilton Institute, Inc. 

231 Astor Place, New York, N. Y. 

Please mail me, without cost, a copy of “Forging 
Ahead in Business”. 


Business Address 
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(Continued from page 82) 
turn milky white, disintegrate, 
leaving little heaps of disease 
germs to be picked up by the next 
generation of grubs — and so on. 

MOBILE POWER 

Railway-Car Plants 
For IL S. Navy 

The Bureau of Yards and Docks, 
Navy Department, has ordered 
two 10,000-kilowatt mobile steam- 
electric power plants mounted on 
special railway cars from the Gen¬ 
eral Electric Company to supply 
emergency power wherever its 
projects may require. 

The mobile power plants will be 
the first of their kind to be built, 
but the turbine generators, boilers, 
and electrical equipment used in 
them will be apparatus of the 
types proved in service in regular 
industrial installations. 

Each of the units will be housed 
in two specially built railway cars 
which can be hauled over the rails 
at speeds up to 40 miles per hour. 

The power-generating car will 
contain a 10,000-kilowatt turbine- 
generator and its accessories, a 
condenser, and the necessary 
switchgear. The boiler and its aux¬ 
iliaries, along with a starting en¬ 
gine generating set will be housed 
in the second car. A mobile sub¬ 
station, constructed on a standard 
car, will be used in conjunction 
with each generating unit to per¬ 
mit proper voltage to be obtained 
for any Naval Shore Establish¬ 
ment. 

Engineers estimate that the mo¬ 
bile power plants can be put “on 
the line” within 24 hours after they 
are shunted into a siding. 

Bunker C fuel oil will be used 
to fire the boilers, and each unit 
will consume about three tank 
cars a day when operating at full 
load. A sufficient fuel supply for 
two hours’ operation will be car¬ 
ried in the boiler cars of each of 
the units, however, so that they 
can generate power before the tank 
cars are hauled up and connected. 

COACH-SLEEPER 

Features New Economy 
In Rail Travel 

Comfort and economy for the 
railroad traveler are the two fact¬ 
ors which influenced the design of 
a new coach-sleeper recently put 
into experimental use on several 



Triple-deck berths 


railroads by the Pullman Com¬ 
pany. 

The cars are completely new in 
design, being provided with a side 
aisle and a series of compartments. 
For daytime use these compart¬ 
ments are made up with scats for 
three passengers in the single units 
or for six passengers—in groups 
of three, facing—in the double 
compartments 

For night use, the compartments 
are converted into sleeping quar¬ 
ters for three in the single sections 
and for six in the double sections. 
Access to the center and upper 
berths is provided by a sturdy 
stairway-type ladder which is re¬ 
moved in the daytime set-up of 
the compartment. Each one of the 
berths is provided with a reading 
light and an individual control foi 


air from the general air condition¬ 
ing system of the car. In each 
compartment is a wash basin fur¬ 
nishing hot and cold water, a den¬ 
tal faucet, a mirror, and an electric 
shaving outfit. In addition to these 
facilities there are two individual 
wash rooms and a toilet located in 
each end of the car. 

These new cars accommodate 42 
passengers in ten single compart¬ 
ments and two double compart¬ 
ments. 

TIME 

To Exact Second With 
New Wrist Watch 

There are many spheres of activ¬ 
ity, particularly broadcasting, 
where time to the exact second is 
necessary. As a matter of fact, 
there is no timepiece of a portable 
kind that can keep time to the 
exact second for any very long pe¬ 
riod. Furthermore, in a conven¬ 
tional watch, when the stem is 
pulled out to set the minute and 
second hands, the action merely 
disengages them from the move¬ 
ment. The movement continues to 
run, and the second hand continues 
to turn. It has not been found prac¬ 
tical because of high gear ratio to 
disengage the second hand from 
the movement. In a new watch 
just announced by Longines, how¬ 
ever, pulling out the stem not only 
frees the hour and minute hand, 
but also stops the watch. 

In remote broadcasting, wheie 



88 


SCIENTIFIC AMERICAN • FEBRUARY 1942 



—AIR-RAID DEFENSE— 

Calls for Specialized Knowledge 
Based on Practical Experience 


IjWTTTH virtually the entire eivili/ed world in the 
" throes of war, and air-raids a common topic of dis¬ 
cussion everywhere, it heroines of paramount importance 
for everyone to inform himself on the subject. And the 
best source of infoimation is England, where the popu¬ 
lace has been subjected to o\er 500 raids from the sk\. 


Experience gained by that valiant nation has been incor¬ 
porated in a number of books, covering the vaiious as¬ 
pects of the situation, and these books are now available 
in the United States. The most outstanding of these have 
been selected, and short descriptions of them appear be¬ 
low . 


CIVIL DEFENSE 

By C. W. Glover 

TNTO ovei 900 pages of text, photogiuphic leproductions. and drawings 
*"■ the author has packed a vast amount of infoimation on the whole sub¬ 
ject of protection of civilians and theii property fiom air iaiders. Factual 
information is given about various types of bombs. lu>y\ they function, 
and how best to combat theii effects. The discussion of bombs covers high 
explosives, incendiary, and gas. Then follow exhaustive chapters on build¬ 
ing const!uction m general, strengthening of existing buildings, air raid 
shelters of many types, air-laid piecautions, oiganization of civilian de¬ 
fense units, and a vast amount of peitinent information. The illustrations 
gieatly enhance the pint lieal value of the text. postpaid 


TIIE HOME GUARD TRAINING MANUAL 

Edited by John Lanftdon-l)avie* 

ERE arc presented the basic fat Is that should be* 
known when planning the organization of a civilian 
defense unit, whether the object be for combatting spo 
radic air raids or stemming actual invasion of militai\ 
forces. The text, accompanied by a few drawings, covers 
such phases of the work as observation and (ommimua 
lion, obstruction ami demolition, nllrs of various types, 
hand grenades, anti-tank and anti-aimaft warfare*. disc ip 
line and drill $2 60 postpaid 


PLANNED Alll-RAID PRECAUTION 

By Tedit on 

KKP\RED 1» a well known Briti-h fum of aiehiteels. 
the text of this volume deals particularly with large- 
scale air-iaid shelteis designed to protect the population 
of whole cities fiom the dangers of air attack The pro 
posals made are based upon careful study of the problems 
involved and upon the application of cngiiiceiing knowl¬ 
edge to the needs <>t the situation. \ number of drawings 
illiistiate tin thomugli going text $2.60 postpaid 


AIR-RAID DEFENSE 

By Curt Wachtel 

HE subject matter of this volume covers more than ils 
title indicates It not only delves into the construction 
of air-raid shelteis from all angles, hut abo considers such 
matters as the political and military concepts of totali¬ 
tarian warfare, starvation, sabotage, mental and moial 
destruction, economic aspects, hygienic standards in fact 
practically all of the piohlenis that must be faced intelli¬ 
gently by the population $3 60 postpaid 


\IR-RAID PREC AUTIONS 

r jpEN sepal ate pails make up tins volume, all of them 
essential to a elear Mew of the whole subject. These 
parts cover: Rescue parties and clearance of debris; Or¬ 
ganization of decontamination service's*; Organization of 
air-iaid wardens’ seivice; Stiiirtural defense. Communica¬ 
tions and lepoiting of air-raid damage; Notes on training 
and exercises; Gas detection and identification; Protec 
turn of AMndows; Inspection and repair of respirators and 
oilskin clothing: Care and custody of equipment $3.10 
postpaid 


These hooks constitute a complete library of in formation of vital importance to 
every citizen of the United States. 


For gale by 

Scientific American 


24 Weal 40th Street 


New York, N. Y. 
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programs must be dove-tailed into 
a schedule controlled by the mas¬ 
ter station control clock, there is 
time lost and uncertainty on the 
part of the man running the re¬ 
mote show because he never knows 
to the second when he should be 
ready to go. This new Longines 
watch can be synchronized with 


Wrist watch 
that can 
be set 
to exact 
second 


the station control clock before the 
engineer goes on a remote job, in 
this way; when the second hand 
of the watch reaches the “12” posi¬ 
tion, the stem is pulled out, and the 
watch stops. The minute and hour 
hand are then set a minute or so 
ahead of the time shown on the 
control clock. When the control 
clock reaches the time set on the 
watch, the stem of the watch is 
pushed in, and the watch starts, 
synchronized to the precise second 
with the master clock. The watch 
is of conventional strap watch size, 
and under ordinary conditions will 
remain synchronized with the 
master clock for several hours, and 
operations can be carried out ex¬ 
actly as if the station clock was 
being consulted. Since the watch 
can be stopped, reset, and started 
as often as desired, it can also be 
used as an emergency timing 
watch. 



CHARGER 

Portable Unit For 
Vehicular Batteries 


Storage batteries for motor vehi¬ 
cles can be charged without the 



Auto battery charger 


necessity of removing the battery 
by using a new gasoline-driven 
portable battery-charging unit re¬ 
cently announced by W. D. Fore¬ 
man. The gasoline engine of the 
unit is of the air-cooled type and 
is directly connected to a genera¬ 
tor. The latter is provided with 
the necessary controls and a pair 
of cables that terminate in battery 
clips. The complete unit is assem¬ 
bled on a two-wheel truck. A fuel 
tank, air cleaner, and other essen¬ 
tial accessories make it completely 
self-contained. 

FUEL ECONOMY 

Stepped Up By 
Mixture Indicator 

In view of the present gasoline 
situation, all motorists and oper¬ 
ators of trucks and busses will be 
interested in an instrument that 
makes possible a sharp reduction 



i 

Maximum mileage indicator 

in fuel consumption by enabling 
them to secure maximum mileage 
per gallon of gasoline. This instru¬ 
ment is identical in operating prin¬ 
ciple to that of the Cambridge 
Aero-Mixture Indicator which en¬ 
ables pilots of thousands of Cana¬ 
dian, British, and American mili¬ 
tary planes and air transports to 
attain maximum cruising range 
through greater economy in engine 
performance. 

Gasoline ignites only when 
mixed with air and it is the func¬ 
tion of the carburetor of an auto¬ 
motive engine to mix these ele¬ 
ments in the proper proportions 
for combustion A mixture of 15 
pounds of air with one pound of 
gasoline insures complete combus¬ 
tion. This ideal air-fuel ratio of 15 
to 1 is not desired in general prac¬ 
tice, even though economical in 
gasoline consumption, because the 
gasoline engine does not develop 
maximum power with such lean 
mixtures. Maximum power is ob¬ 
tained in the usual automotive 
engine with an air-fuel ratio of 
from 13.0 to 13.5 to 1. 


Since no great loss of power re¬ 
sults when the mixture is over¬ 
rich, the tendency is to set carbu¬ 
retors on the rich side—and the 
owner pays for the gas wasted. 
It is possible by analysis of the ex¬ 
haust gas of a motor to accurately 
determine the composition of the 
mixture supplied by the carbu¬ 
retor. By the use of the Exhaust 
Gas Tester as a guide the position 
of the pointer on the scale of the 
Tester will show at all times 
whether or not the proper carbu¬ 
retor setting has been made. This 
small and compact portable in¬ 
strument analyzes the exhaust gas 
while the engine of the vehicle is 
working either in the garage or on 
the road. Hookup merely requires 
one to insert the sampling tube of 
the tester into the tail pipe of the 
vehicle and the instrument shows 
instantly the air-fuel ratio and the 
corresponding percent complete¬ 
ness of combustion 

• • • 

RUBBER—Production of combat air¬ 
planes alone requires more than 50 
different articles made from natural 
and synthetic rubbers. 

• • • 

ROD-LIGHT 

Flashlight Combination For 
Emergency Use 

A COMBINATION torchlight-flash - 
light made with a 5%-inch rod of 
“Lucite,” methyl methacrylate res¬ 
in, aids police officers directing 



One use for the new rod-light 


traffic and avoiding dangerous tie- 
ups, and provides a warning signal 
for motorists and truckers stalled 
at night in any kind of weather. 

The “Lucite” rod is completely 
lacquered a brilliant red to give off 
a bright, penetrating glow, except 
at the end, which is crystal clear. 
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emitting a strong ray of light simi¬ 
lar to that of a flashlight. The 
light may be attached to a fender 
with a suction cap. The plastic 
rod is reported to have high light 
transmission, to weigh little, and, 
furthermore, to be virtually un¬ 
breakable. 

CHINA STRUCK 

Oil Well Drillers 
Find Pay Dirt 

Texas oil-well drillers, who’ve 
been keeping a weather eye out 
for China, can relax now. It’s been 
sighted. Researchers, doing a little 
prospecting on their own, have 
found it, spelled with a small “c,” 
in abundant supplies of pay dirt, 
hitherto unknown in Texas—vol¬ 
canic ash. 

From this unique formation, 
there has been developed china 
tough enough for Army mess 
boards and fine enough to grace 
the governor’s banquet table. The 
new porcelain, three times stronger 
than ordinary china and of an un¬ 
equaled snow-whiteness, will tend 
to relieve the shortage of fine china 
imports from European countries, 
it is believed 

PAINT REMOVER 

Requires No Washing 
Of Surface 

Paint, enamel, lacquer, varnish, 
and shellac can be readily re¬ 
moved from surfaces that must be 
refinished, by the application of a 
new paint remover which requires 
no washing of the surface after 
use. The remover, known as No- 
Wash, is a liquid which remains 
wet after it is applied to the sur¬ 
face to be stripped. No-Wash and 
the surface coating are then re¬ 
moved with a scraper. No residue 
is left on the clean surface and 
hence no further work has to be 
done before the application of new 
paint. It is claimed that No-Wash 
does not raise the grain of the 
wood or injure veneer. 

HOME REPAIRS 

Pulverized Patching Material 
Of Many Usee 

Among the most trying of house¬ 
hold problems is the repair of leaks 
in roofs, cellars, around chimneys 
and windows, and many other 



14 hy Rausch & Lomb? 


I 

T HF ability of B.iusch & l.omb to 
product* the high I \ spctuh/cd op- 
I tic-.il insti uments needed 1>\ the armed 
! lorces of the Lnittd States was not born 
• ot the present emeigentv It has bet n ac¬ 
quired over eightv nine years of research 
and unbtoken experience 

Today the abilities and facilities and 
1 accumulated expuienceof H.uisch&Lomb 
I arebeingdirected in their entirety tofilling 
| the needs of Production for Victory, 
j Needed immediately are the instruments 
of which Admiral Blandv speaks—the 
langefindcrs, binoculars,aerial height find- 
! ers, and photographic lenses 
1 Vital as these are, there are others 


equally essential which Admiral Blandv 
did not mention Among these are the 
spectrogiaphic and mrtallographic equip¬ 
ments used in the analysis and quality 
control of cartridge cases and armor 
plate, the contour projectors and the 
tool-makers microscopes for the fine 
nicasurments upon which mass produc¬ 
tion of tanks and airplanes depends. To 
help maintain health and efficiency, mili¬ 
tary and civilian, there are microscopes, 
diagnostic instruments and spectacles. 

BAUSCH & LOMB 

OPTICAL c:c) • ROCHESTER. NEW YORK 

LSTAHl ISHH) 
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places Recently theie has ap¬ 
peared on the market a material 
known as U-Mix-It which is 
claimed to give the answer to 
many of these problems. This ma¬ 
terial has been developed from a 
formula utilizing pulverized as¬ 
phalt which has a melting point of 
over 250 degrees, Fahrenheit; by 
the use of various solvents it can 
be converted by the home user into 
a paint or a variety of putty-like 
substances. 

Mixed with kerosene, gasoline, 
turpentine, or other solvent it 
forms a paint which can be 
brushed or sprayed, or, by com¬ 


bining the pulverized asphalt with 
sand, cement, asbestos, or other 
fillers, a weather proofing and seal¬ 
ing compound can be obtained 
which may be applied with an 
ordinary putty knife or trowel. It 
is claimed that the mixed product 
has extraordinary adhesion for 
most of the materials to which it 
will be applied. Besides the repair 
problems mentioned above, the 
mixture can be used for preserving 
wood, for tree surgery, for lining 
fish pools, and for sealing cracks in 
tanks, dams, silos and so on. In all 
uses the material is said to be com¬ 
pletely water-proof 
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SCIENCE IN INDUSTRY 


Industrial Growth 

New Products and Processes That Reflect Appli¬ 
cations of Research to Industrial Production 


GLUE SPREADER 

Industrial Unit 
Holds Two Quarts 

For spreading glue on large work 
surfaces, a new tool known as 
Glue Gun holds two quarts of 
liquid adhesive. The liquid is fed 



For spreading liquid adhesives 


to a head which spreads it to a 
width of one inch on the work. The 
head includes a corrugated roll and 
a doctor bar to insure uniform 
coverage. 

HAND GUARDS 
For Protection of 
Industrial Workers 

A practical finger guard, or fin¬ 
ger stall, combining tough leather 
and flexible lastex, has recently 
been designed by the Industrial 
Gloves Company. This new safe¬ 
guard is comfortable and duiable, 
gives protection on fingers and 
thumb, in any combination, to buf¬ 
fers, polishers, sanders, grinders, 
operators of stamping-out presses, 
assemblers of small parts, book 
binders, trimmers, mechanics, and 
machine operators, both women 
and men. May be worn under 
glove for extra protection. If worn 
with leather on back of finger, 
Steel-Grip finger guard protects 
knuckles from raps, cuts, abrasions. 

Another development by the 
same cpmpany is the new “fingei - 


less” glove which meets the un¬ 
usual requirements of operators 
who must have complete freedom 
of the fingers—“touch” to sort or 
pick up thin sheets or small parts. 
Complete protection, however, is 
provided for the palm of the hand 
and between thumb and fore fin¬ 
ger. In addition to being made of 
chrome tanned leathers, the glove 
is steel stitched which eliminates 
the possibility of ripping The 
glove may be worn over the bare 
hand or over light-weight glove 

HYDRAULIC VISE 

Pedal Controlled, Capable 
Of Heavy Work 

P ressures up to five tons between 
jaws, and the possibility of consid¬ 
erable savings in time and labor, 
are offered by a new hydraulic vice 
which has been developed by the 
Studebaker Machine Company. 

The new vise is designed to 
speed up small press and cutting 
operations, as well as ordinary vise 
work, and is understood to have 
wide application on production 
lines, in tool rooms, and for main¬ 
tenance work. It is operated en¬ 
tirely by foot control, permitting 
the use of both hands in setting up 
and removing work. The unit is 
self-powering. 

Pressure to close the jaws is con¬ 
trolled by a foot-pedal pump ar¬ 
rangement in a pedestal mounted 
on the floor. The latter is connected 
with the vise proper by a steel tube 
which carries the hydraulic fluid 
to a ram behind the back jaw and 
thus moves it forward; the front 
jaw is stationary. 

Stepping on one pedal moves the 
vise jaw to eontact against the 
work while a second pedal applies 
pressure up to five tons and a third 
pedal releases the jaw 

Some of the different types of 
jobs the new hydraulic vise can 
perform are presswork, punching, 
bending, cutting, straightening, 
testing, and stamping. Because the 
operator can use both hands, ex¬ 
ceptionally heavy work can be 
easily handled with a degree of 


precision heretofore impossible. 
Also, due to the pressure exerted, 
certain special work can be handled, 
impractical for the ordinary vise. 

INSULATION 

For Wires Mokes 
for Smaller Motors 

The efficiency of nylon as an in¬ 
sulator permits the manufacture of 
motors requiring 10 to 15 percent 
less space than those of equivalent 
capacity using conventional mag¬ 
net wire insulation, with a corre¬ 
sponding saving in vital core 
metals like iron, it is reported by 
the Du Pont Company. 

Motors such as those made for 
small power tools, fans, vacuum 
sweepers, refrigerators, pumps, 
ignition coils, generators, food 
mixers, voltage regulators, and 
other household and industrial ap¬ 
pliances may incorporate enamel- 
like nylon insulation 

Nylon coating, it is said, pro¬ 
vides insulation resistant to abra¬ 
sion and cracking, has good dielec¬ 
tric strength, and is not adversely 
affected by any of the conditions 
of moisture, temperature, com¬ 
pression, or chemical action which 
such motors normally encounter 

SOLDERING 

Tool With Hinged Tip. 

Dual Heat Range 

A copper tip which can be posi¬ 
tioned at various angles to the 
handle is one of the features of a 
new electric soldering tool made 
by McKinley-Mockenhaupt Com¬ 
pany. This construction also 
makes it possible to provide access 
to the heat element merely by re¬ 
moving a knurled cap without 



Soldering — at an angle 
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having to take the tool apart. The 
point of hinging between the head 
and handle is so located that the 
tool remains in comfortable bal¬ 
ance regardless of the angle of ad- | 
justment. 1 

With this new soldering tool, it | 
is also possible to increase the | 
amount of heat concentration at ! 
the tip By pressing a button in 
the handle and holding it down, 
input to the heating element is in- j 
creased for quick temperature re- j 
covery or to assist in maintaining 
the required temperature on a 
given job. These tools are available 
in two sizes. The smaller size is , 
rated at 100 watts at normal heat j 
and 400 watts at fast heat, the 
larger size consumes 150 and 600 
watts. j 

SPRAY CONTROL 

Photo-Electric Cell Speeds ' 

Shell Production 

Automatic spray machines with 
photo-electric cell control are now 
being produced by the Eclipse Air 
Brush Company for use in coating 
the inside and outside of projectile 
shells in one operation. The shells 
are placed manually on a turntable 
and then automatically carried to 
a position in front of automatic 
spray guns that coat the outside, 
while an extension nozzle on an¬ 
other gun comes up to spray the 
inside. The action of the guns is 
controlled by the photo-electric 
cell so that there is no spray unless 
a shell is in position It is claimed 
that this machine will handle 
75mm armor-piercing shells at a 
rate of 500 an hour. 

DRILLS 

For Hardened Steel, 

Chilled Castings 

A drill which will cut hardened 
steel of any type, temper, or analy¬ 
sis is the latest development of the 
Black Drill Company. Known as 
the “hardsteel” drill, this tool has 
been used successfully on carbur¬ 
ized, oil hardened, water hardened, 
cyanided, and nitrided pieces of j 
high carbon, high chrome, and j 
high-speed steels of every degree , 
of hardness. 

Hardsteel drills are made by a | 
secret process. They are designed j 
to drill, ream, countersink, and | 
counterbore, and they will do so i 
without tearing or annealing the j 
steel on which they are used, leav- [ 


IMMEDIATE DELIVERY 
LATEST TYPE INDUSTRIAL & LABORATORY EQUIPMENT 


BRONZE GEAR AND 
CENTRIFUGAL PUMPS 




No 

1 Centrifugal 

4 

Inlet 

Outlet 

Price 

8 6 56 

With 

A.C motoi 

125.6# 


No 


V 

13 56 

31.66 


No 

9 

W 

1 • 

16 56 

18.66 

No 

1«,4 

Gear x m m Price 1 9H 

With A C. motor 

928.66 

No 

2 

.. ,, 4 „ 

10.60 



27.86 

No 

3 

.. ),0 

1! M 



28 86 

No 

4 

•• 

12 51 



82 66 

No 

7 

.. ifim •• 

IBM 



27.86 

No 

9 

“ J » *• 

16 56 



46 56 

No 

11 

** 1V 4 ' 

48 86 



on request 


HEAVY DUTY TWIN COMPRESSOR 

Complete automatic twin cylinder 
outfit fully equipped with a heavy 
duty }4 II P. motor, air tank (300 lh*> 
test -450 lbs A W P ), automata 
adjustable pressure switch, gauge 
check valve, safety \alve and drainer. 
cU Delivers 150 lbs pressure Dis¬ 
placement 1 7 ru ft pet* min 
Model S H r i/ 4 

12" x 24" tank A C 110 or 220 v 60 cycle 

S67.50 

16" x 30" tank A C 110 or 220 v 60 eyefe 

£64.60 

Laroe stock of air compressors. '4 HP to 20 
HP AC and D C . all voltages, 1 to 120 

C F M displacement, built for all requirements 
Additional data on request. 


tixhaust Fans, Bucket Blade, 

G. 6. A.C. 110 volt motors. 

Kf’M ru ft Price 
per min 

1550 550 $12.00 
1500 550 13.50 
1750 800 18.00 
1750 1800 19 50 
1140 1650 27.50 
1750 2500 22.50 
1140 2100 32.00 
1140 2800 36 00 

1140 4000 42 00 
85ft 3800 



Other voltages t 
lilglicr prim 


45 00 

fro(|in ncles available at slightly 


ROTARY PUMPS FOR VACUUM AND AIR 

Especially designed for 
laboratories Jeweleis 
dentists doctors hos¬ 
pitals etc Also Tor 
small gas furnaces 
No l. max pressure 

s ib $8.90 

Complete with AC 
110 volt motor $25.00 

No 2 max pressure 

10 lb $13.85 

Complete with AC 

110 volt motor $30.00 



Q.n.r.l El.otrio ImmtrtUa H««t*r« 



Suitable Tor heating liquids, tanks, kettles, etc 
(l KW raises temperature 100*F 3 gallons per 
hour) Fitted for lty* iron pipe thread. Can 
be used as 110, 230 volt or 3 heat 110 volt 

600 Watt $7.50 

750 *• 7.50 

3000 Watt 


1200 Watt 
2000 ** 

$15.00 


$10.50 

12.50 


We have on hand a large variety strip (space) 
heaters Quotations on request 

Synchronous Motors 

Niw Emerson 100th H P , 900 R P M 110 volt 60 
cvcle hollow 25/32 shaft vertical or horizontal 
mount, no base Has many application 67.50 



“BUSH” CONDENSERS 
TINNED COPPER 


Designed for refrigeration 
and air conditioning Has 
many other uses High heat 
transfer capacity and great 
efficiency 


Sizes 7% x 13ft 
6% X 11^4 


$3.25 each 

3.50 


Limited nuinbei oi laigcr sizes on hand. 


MOTOR DRIVEN 
PUMP 



Sh. Wt 8U. lb 
Complete with motor 


drown & 
sharpe 
pumps, new, 
can he used 
for gasoline, 
oil. kero- 
sene, and 
other fluids 
Stan d a r <1 
input 
and output 
pipe thread 
' 4. in shaft 
Siao 4x3 n ix 
3 17 ! dlam 

ISM 
20.50 



ideal spraying outfit for all liquids such aa paints, 
enamels etc Can also be used for cleaning, tire 
inflating and general purposes. Equipped with 
General Electric, >4 HP. a <* motor Quincy air 
compressor, adjustable safety valve, and 100 lb air 
duty Plummer spray gun with 15 
feet of hose Weighs onlv 60 lbs Price K4R AA 
Complete and ready for operation 


FORCED DRAFT BLOWERS COMPLETE WITH MOTOR 


TYPE 

H P 

R P.M 

CU FT MIN 

INLET 

OUTLET 

PRICE 

6 

Vto 

17 DO 

100 

4*4" 

3%" 

$20 00 

0 % 

% 

1750 

850 


3*" 

22 50 

1 


1750 

535 

6 " 

4V4* 

28 50 

1 % 

M 

1750 

950 

7*4" 

6 * 

85 00 

1 Mi 


1750 

1900 


7 » 

75 00 


PRICK QUOTED ABE FOB A C. 110 V 60 CYCLES ONLY. 
OTHEB VOLTAGES ON REQUE8T 



PIONEER AIR COMPRESSOR CO.,Inc. 

180 -f CHAMBERS ST. NEW YORK CITY, N. Y. 
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THE 

ASTORIA APARTMENTS 

of THE WALDORF-ASTORIA 


ONE-ROOM APARTMENTS THAT 
"LIVE" LIKE THREE ROOMS 

Living-room, to dining-room, to bedroom ... presto changes that 
take place easily and gracefully... in apartments designed for 
greatest “livability” on conservative budgets . Surprisingly leason- 
able leases by the year, season 01 for shorter periods. Also “Town 
House” suites in 2, 3 and 4 rooms. 



lm This attractive living-room . . . 

becomes, magically , a dining¬ 
room ... 


3* and, finally , a sleep-inducing bed 
loom. \ 



Inspection invited. 
Descriptive booklet on request . 


THE WALDORF-ASTORIA 

PARK AVENUE • 49TH TO 50TH • NEW YORK 



ing a smooth, burnished surface 
within the hole. 

They have been used as salvage 
tools, for drilling holes in dies, 
tools, and pieces of machinery 
which have been hardened and 
cannot successfully be annealed 
for machining; but their most im¬ 
portant uses occur in production. 
Though hardsteel drills are a new 
invention, they have already elimi¬ 
nated many expensive grinding 
and machining operations, and are 
coming into more general use as 
production tools. 

They have been adapted to a 
number of unusual uses. They will 
ream chilled castings without 
noticeable wear, they will cut 
manganese steel with ease in spite 
of its work-hardening qualities, 
they will drill fired porcelain with¬ 
out chipping or breaking it, they 
will cut sheets of pure carbon, and 
they will penetrate baked enamel 
without cracking it. 

They will not draw their own 
temper in any such difficult jobs, 
and when they do show wear, they 
can be ground with ease on an 
ordinary wheel 

BRUSH 

For Cleaning Area 
Around Rivet Holes 

A tiny brush, no bigger than a 
Finger, designed particularly for 
the aircraft industry but applica¬ 
ble to many other industries, has 
been developed by the Osborn 



It cleans around holes 


Manufacturing Company. The lit¬ 
tle tool, used to clean a small area 
around rivet holes, bolt holes, 
and so on, speeds up such work 
and makes it possible for one man 
to do the work previously requir¬ 
ing several. 

All internal and external metal 
parts of a plane are coated with 
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zinc chromate paint. Where a good 
metal-to-metal bond is required to 
eliminate hazard of fire or radio 
interference, due to static dis¬ 
charge, the paint must be removed 
from around rivet and bolt holes. 

When it is realized that there 
are approximately 1,000,000 rivets 
and numerous bolted connections 
in a $50,000 military plane, many 
of which require a metal-to-metal 
bond, it isn’t surprising that entire 
crews of men, using older methods, 
were required to work 24 hours a 
day preparing surfaces. 

An analysis led to development | 
of the new brush. It is a tiny end- I 
brush made of wire and incor¬ 
porates a special pilot rod to fit 
into the hole. Tests prove that the 
brush does not clog, that it does 
the work better, and that it speeds 
up the operation tremendously. 

PRESS 

For Laboratory and 
Experimental Work 

Data on temperatures, pressures, 
and required current input can be 
readily determined during the op¬ 
eration of a new hydraulic press 
designed for experimental and 
laboratory work. 

This unit press, which includes 
three electrically heated plates in 
the pressure-applying section, is 


Electrically heated 

particularly applicable to pressure 
molding on a laboratory scale. Op¬ 
eration of the press is simplified; 
a handwheel adjusts the pressure 
and a single operating lever con¬ 
trols the press movements. Temp¬ 
eratures as high as 850 degrees, 
Fahrenheit, can be obtained on the 
pressure plates. 

A complete set of instruments 
are mounted on a panel, in front 


IMMEDIATE DELIVERY 

U. S. ARMY & HAVY SURPLUS ITEMS 


EDISON STORAGE BATTERIES 


Cell* are reconditioned and In excellent condition Complete with solu¬ 
tion, connections and trays Prices below are about 10% of regular 
market price Average life 20 years Two-year unconditional Guarantee. 

A-4 Amp Hra 150 Ea ffl.00 



A -4 
A *6 
A -7 
A-8 
A -10 
B-2 ( J-3) 
M-8 
L-20 
L-40 


Hre 150 

" 226 

“ 262. 

•• too. 

“ 876 

" 37. 

“ 11 

M 13. 

“ 26 

All cells 1 2 volts each 


Above prices are per unit cell For 6 volt system use 6 cells. 12 
vt —io cells, 110 vt —88 cells Note On all cells 76 ampa or less an 
additional charge of 10% is to be addod for trays 




U. S. Army Lighting Plants, Haw 

Gasoline Driven H 

“Delco” 1000 watts, rClfc? 11 

120 volt direct cur- fj P ? 

cycle air cooled 2Mi Y r ' f H H f 

stroke, 1400 RPM, 

Additional data on 
request 


Telegraphic Tape Recorder 

Written code on 
paper tape Double 
pen permits record¬ 
ing two messages 
Rebuilt & finished 


Reconditioned 

$37.50 


TRANSMITTING 
CONDENSERS, 
MICA, 

operating volts 
12,500, cap. .004. 
Dublller, new $12 5t 
Dublller, used $7.60 
Wireless spec new 
$1$.M 

Wireless spec, used 

$7 SO 

Condenser. Dublller, mica, op volts 8,500, cap 

004 $7.50 

Condensers, Murdock 022 mfd. 5,000 volt . $2.00 


U S NAVY LEYDEN JARS 

Copper platod capacity 002 operating volta, M 
12 600 Height 14* diameter 4M," Price $4.90 


U. S. ARMY TELEGRAPH SET 

Signal Corps telegraph key and sounder mounted 
on mahogany board. Operates on 2 dry tg gg 
cells .... 


HEAVY DUTY 
RHEOSTATS 
VARIABLE 

Ward-Leonard Vltrohm, 
Capacity 15 amp max. 

5 amp min Res. KA 

6 ohms. ... $1.90 

Various sizes In stock 


U. 8. Navy Divars Lantern 

Electric 150 watt, any voltage, solid cast CA 
brass 300 lb test weight 12 lb Price $8.90 


TELEPHONE SWITCH DIALS 

‘•Kellogg" 4 terminals, 10 digits Diameter 2%*. 

"_— $ 3.90 

ANTI-CAPACITY SWITCHES 

Made by Western Electric. 
Double throw switch with 
12 terminals — equivalent 
to two double-pole, double- 
throw switches All con¬ 
tacts are of platinum 
plate Original price $3.50 
each Shp. Wt 1 
lb. Your Price H'W 

GLASS MERCURY TUBE SWITCHES 

3 amp. $ 1.25 10 amp. .. . $ 2.29 

6 amp . . . . 1.95 20 amp. 2.99 


Build Your Own Searohllght 
U. S. Army Parabolio Searchlight 
Mirror Precision Quality 


FOCAL OLA88 
DIA LENQTH THICKNESS PRICE 



11 

in 

4 

in 

>4 

in 

$15. 

30 

In 

12>/a 

In 

7/10 

in 

75. 

36 

In 

18 l/ 4 

in 

7/16 

In 

125. 


W Mado by Rausch Sc Lomb St ParBons 
Perfectly ground and highly polished 

A few 60 in. slightly used metal 
mirrors on hand. 


SEARCHLIGHTS 

1 24" a E Carbon Arc, rebuilt, Vert Ac 

Horiz adj ... .$260. 

I 30" Boguo Carbon Arc, rebuilt, Vert Ac 
Horiz adj . $425. 




Drawing Safa, 12 Piaoa High Grade 

Pocketbook style, case 8" x 4" velvet lined. 
No 2670 .$10.96 


U. S. Army Engineers Prismatic Compass 

Pocket type. 360° Limited Quantity.. $ 10.50 


U. 8. ARMY LIQUID COMPASS (Sperry) 

Bronze Jewel bearing Leather case ai 
2%" diameter, \\\” high 360° $2.90 


U. S. Army Watahaasa Gamyass “Taylar” 

Marching typo ••Ceebynite’* $2.95 


K 0 E ALIDADE 

Keuffel St Esser Alidade, Brass, black finish, 
beveled edge 1014 In , graduated to 5000 meters 
Folding Sights, with hair line, 40 diva. (Dtv 
equals 10 miles), with spirit level mi 

Price ... OOallU 


HAND CLINOMETERS. PENDANT 
U. S Army Engineers, Geologists, Survey- -n 
lng, Mapping, etc Magnifying Eyepiece OGaOU 


BAROGRAPH, FRIEZE, 7 Day Oraphic. 7 Jewel 
movement, 28 In to 31 in atmos pressure by 
20ths 8 Vacuum Cylinders 3% in dla. hinge 
cover glass front, mahogony cose ... AA 
price. W0»BB 


V. S ARMY ALIDADES 

Hardwood, metric scale, 0-16 cm and reverse, and 
log scale hairline sight spirit level AK 
45° angle adj type, made in France GlaVQ 

U. & Army Aircraft, ~ Of® 

solid brass telegraph ^BB 
and radio transmit- 

ting key. large cjn-^ Y tflEm 

NICHROME WIRE 

in stock 

SIZES FROM #39 to 001 

MAGNET WIRE 

SIZES #18 to #42 in stock 
COTTON OR SII.K COVERED 
ONLY. May we quote you 


MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dipl. S. S., 120 Chutes Shad, Nan Tori City 
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Experimenters — Schools — Field Workers 


An Accurate Balance at a Price 
Within the Reach ot All 



Finest Quality —Made of tested materials Its 
construction will appeal to laboratories desir¬ 
ing the best equipment The Bakellte cup Is 
unaffected by practically any substance that 
can come In contact with It* the tool steel 
knife edge and agate bearing will give long 
life and accuracy. 

Extreme Sensitivity —Weighs to one decimal 
point farther than the usual low-priced 
counter scales and serves nearly every labora¬ 
tory purpose short of precise analysis The 
capacity of 100 grams is ample for the delicate 


Sensitive to 2/50 gram 
Weighs up to 100 grams 
Compact—No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 

Now permissible for auxiliary use in 
drug stores (N. Y. C. Serial B17.) 


these exceptional features! 

weighings made in the usual course of teach¬ 
ing, organic synthesis, experimental work, 
compounding, photographic work, etc. 

Compact-Convenient —Does not monopolize a 
laboratory table. Placed on the desk of the 
busy technical executive. It will soon become 
Indispensable. 

Its small size makes It possible to carry It on 
inspection and testing trips at a distance from 
tlie laboratory. It Is small enough to be carried 
under the arm or In an overcoat 


Graduated In either the Metrlo System (fraratl or the Apetheeary*e System {trains, 
drams and ounces). In ordering please indicate which ef these you desire. 


BENNETT BALANCE—$8.00 plus 40c Postage 

Tech Editorial Service, 26 West 40 th Street,Neu>York,N.Y. 


Victory in War 


Calls For Skilled Workers 


Increase Your Knowledge of the Machine 
Trades With These Outstanding Books 


Pattern Making—“by Ritchey- 
Monroe-Beeee-Hall. A practical 
treatise on woodworking and 
wood turning, tools and equip¬ 
ment, construction ot simple 
and complicated patterns. In¬ 
cluding metal patterns.—ft.lt. 


Blueprint Beading for the Ma¬ 
chine Trade#—by Fortman and 
McKinney. A very practical and 
easy-to-underatand book Con¬ 
tain# many helpful "Quia" ques¬ 
tions with answers Included 
-11 «i. 


Forging Practice—by Johnson. 

A practical volume on hand 
forging of wrought Iron, ma- 
ehlno and tool stool, drop forg¬ 
ing. and heat treatment of steel 
Including annealing, hardening, 
and tempering.—$1.SO. 


Foundry Work—by Stlmpson- 
Gray-Grennan. An excellent 
book on standard foundry 
practice, including hand and 
machine molding, with typical 
problems worked out in detail. 
—ft.lf. 


Machine Design—by Winston 
A beginning volume presenting 
those fundamentals of theory 
and analysis which are basic to 
the held of machine design. The 
ealeulus Is not retorted to as 


several rational formulas are 
Included for which no deriva¬ 
tions are given—is.lt. 


Electric Welding—by Potter. An 
easy-to-understand text cover¬ 
ing principles and application 
of tho various types of electric 
arc welding.—91.35. 


Machine Shop Operations—by 
Barrltt, There are 367 actual 
jobs. 790 pages, and 1,235 illus¬ 
trations In this popular book 
The Jobs are typical of hun¬ 
dreds of major operations which 
a skilled mechanic is called upon 
to do The tools needed for each 
job are listed and the Job Is 
worked out In a step by step 
manner “Qulx" questions ap¬ 
pear at end of each Job.—95.lt. 


Machine Shop Work—by Turn- 
er-Perrtgo-Bertrand. An up-to- 
date book on approved shop 
methods including construction 
and use of the tools and ma¬ 
chines. details of operation, and 
modem production methods 
Fifth edition —S2.S5. 


Metallurgy—by Johnson-Dean- 
Gregg. A fundamental book for 
the beginner that stresses the 
science of physical rather than 
chemical metallurgy.—91 M, 


Oxyacetylene Welding—by Kehl 
and Potter. A presentation of 
modem processes of welding, 
cutting, and lead burning for 
.steel, cast Iron, aluminum, cop¬ 
per and brass. —11.35. 


Sheet Metal Work—by Noubeek- 

er. An excellent book of self- 
instruction in pattern drafting 
and construction in light and 
heavy gage metal, with 
practice problems.- 


many 


Practical Mathematics — by 
Hobbs - Daleell - McKinney A 

practical “how-to-do-it” book 
dealing with the fundamentals 
of mathematics Questions and 
answers Included — 9S.96. 


Prices Quoted Are PoetMld In 
the United States On Foreign 
Orders add 95 cents Postage on 
Each Book. 


For Sate by 


SCIENTIFIC AMERICAN 
24 West 40th Street New York, N. Y. 


of which is a desk surface on which 
the operator can make his notes, 
while keeping constant check on 
the progress of the work. 

WAX 

New Synthetic Used in 
Paints, Polishes 

Recommended as a flatting agent 
for paints, varnishes, and lacquers, 
a new synthetic wax made entirely 
from readily available domestic 
raw materials has been developed 
by the Glyco Products Company, 
Inc. This wax, known as S324, is 
hard and light colored, and has a 
j melting range of 103 to 106 de¬ 
grees, Centigrade. It is soluble hot 
in most oils and hydrocarbon sol¬ 
vents and is soluble in the cold 
with ethyl acetate. 

This new synthetic wax is com¬ 
patible with most other waxes and 
' with resins. A stock gel can readily 
be made which can be added to the 
! varnish or to the surface coating 
i as desired without the necessity for 
j expensive grinding operations. 

SHIELDED GLASS 

I Illuminated Magnifier 
For Inspection 

A new illuminated magnifying 
glass, shown in use in one of oui 
illustrations, is being used in a 
number of industries for inspection 
purposes. Weighing only 17 ounces, 
and equipped with a comfortable 
handle, it can be used almost as 
easily and flexibly as an ordinary 
magnifying glass. Lenses available 
give double and triple magnifica¬ 
tion. The housing and handle are 
made of light metal, single or 
double sockets being provided in 
the housing for one or two electi ic 
lamps. Attached to a corner of the 
housing is an extension cord and 
plug leading from a conveniently 
located toggle switch. 



Weighs only 17 ounces 
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Military Sockets 

Anti-Aircraft Traps, Rocket Shells, Weather 
Study, Airplane Starters, are Possibilities 


ALEXANDER KLEMIN 

Aviation Editor, Scientific American 
Research Professor, Daniel Guggenheim 
School of Aeronautics, New York Univeislty 

W riting in the Military Engi¬ 
neer , H. Franklin Pierce, 
President of the American Rocket 
Society, suggests several war uses 
of rockets. It is possible to criti¬ 
cize some of the suggestions and 
some of the methods recommended, 
but it must be admitted that the 
article is valuable and thoughtful 
In the struggle with aggressor na¬ 
tions, every possible type of weap¬ 
on should be canvassed. 

What would a simple rocket for 
military use look like 7 Rocket and 


second diagram, is merely a com¬ 
bustion chamber provided with a 
nozzle for the escape of the exhaust 
gases whose reaction piovides the 
driving force of the motoi without 
the intervention of piopeller or 
other device Fins at the rear give 
stability during flight A contiol 
chan her could be equipped foi 
radio reception and wireless con¬ 
trol of the rudder and hence of the 
direction of travel. Nothing very 
formidable in all this, though a 
locket is not cheap as compared 
with a shell. 

Now as to the various possible 
military uses of rockets' 

Today’s thiee-inch anti-aircraft 
shells are not very effective and 


Layout of a 
military 
liquid-fuel 
rocket of the 
type discussed 
in the text 
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Schematic section 
of a rocket 
motor, showing 
combustion 
chamber, nozzle, 
ignition arrangement, 
and so on 


motor are schematically illustrated 
in the diagrams, reproduced by 
courtesy of the Military Engineer 
The rocket derives its power from 
the combustion of alcohol or gaso¬ 
line in combination with liquid 
oxygen. The two propellants are 
carried in separate tanks of simple 
construction. A third tank carries 
compressed nitrogen, admitted to 
the fuel tanks through a suitable 
regulator, and producing pressure 
which forces the fuel into the rock¬ 
et motor through a system of 
valves and feed lines, at a pressure 
of about 300 pounds per square 
inch. 

The rocket motor, shown in the 


do not reach the required altitude. 
The German bombers were able to 
reach London again and again in 
spite of a tremendous concentra¬ 
tion of anti-aircraft guns, which 
were slowly brought into position 
beforehand and whose fire was 
tremendously expensive. Rockets, 
“fired” from a light launching 
rack would be more mobile, they 
could reach great altitudes, and 
they could carry aloft trapping de¬ 
vices such as a wire mesh provided 
with parachutes. A rocket barrage 
with parachute-supported wires 
would be a formidable obstacle. 

A rocket starts from the ground 
with zero velocity and accelerates 
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as long as its fuel lasts. After the 
fuel is used up it behaves like a 
shell. Thus a rocket could readily 
be designed to reach 30,000 or even 
40,000 feet. Perhaps there is here 
a formidable weapon against 
enemy bombers? The author re¬ 
calls that the rocket played a part 
in destroying Napoleon’s invasion 
fleet against England. Perhaps 
large rocket shells could become a 
species of long distance artillery? 

Another application of the rocket 
which has received much attention 
is its use in weather prediction. A 
rocket of the liquid fuel type could 
cany a radiometeorograph, rise to 
altitude more rapidly than a 
sounding balloon, and would re¬ 
turn for refueling with the aid of a 
parachute. Another advantage of 
a rocket over a sounding balloon 
would lie in more ready recovery 
of the apparatus. 

Finally, the rocket, inefficient as 
it is for propulsion at the present 
speeds of the airplane, could be 
used to give an enormous thrust 
to planes at take-off and thus per¬ 
mit our long distance bombers to 
be greatly overloaded. 

There are many difficulties, and 
space will not permit their lengthy 
discussion. Yet it must be admitted 
that these are not idle visions but 
serious, well thought out, plausible 
suggestions which deserve to be 
carefully considered by our mili¬ 
tary authorities. 

FLYING BOAT 

Could Fly Non-Stop to 
Europe and Return 

In 1910, Glenn L. Martin flew a 
rickety looking single float sea¬ 
plane in the first extended over¬ 
water flight from the California 
mainland to Catalina Island and 
back. More than 30 years later, 
Ken Ebel, Glenn Martin’s chief 
engineer tested the world’s largest 
flying boat. 

Mr. Ebel is one of those rare per¬ 
sons who combine the talents of a 


designing engineer with the skill 
of the best and most scientific 
pilot. His ability to gage the re¬ 
sults of his own design work is of 
inestimable value to the aviation 
world. 

The new ship, the XPB2M-1, is 
powered with four Wright Cyclone 
engines of 2000 horsepower each, 
and can fly non-stop to Europe and 
back and drop a sizable load of 
bombs somewhere on the way. It 
has a span of 170 feet, an interior 
as large as a 16-room house, and 
carries a crew of 11 men with 
assignments to such duties as navi¬ 
gation, piloting, radio, and gun¬ 
nery. Its weight is 140,000 pounds 
which is second only to that of the 
latest Douglas bomber, the B-19. 

The great patrol bomber be¬ 
haved beautifully on its first 
flights. The photograph indicates 
the clean lines of the hull. Marked 
chine lines have disappeared in 
the effort to reduce air drag and 
the straight sides of the hull blend 
nicely into the high wing. No tip 
floats are visible; presumably they 
have been retracted into the wing. 
— A. K 

Despite the recent trial-flight 
accident to the XPB2M-1, this ship, 
also known as the “Mars” bids fair 
to take its place among the world*s 
finest. The fact that the ship , with 
one engine aflame, was quickly 
brought under control and safely 
landed; the further fact that mem¬ 
bers of the crew were able to crawl 
into the damaged wing and extin¬ 
guish the fire , indicate superior 
design.—Ed 

SKYFARER 

Only Two Controls, Plus 
Tricycle Nose Gear 

A recent and interesting addition 
to the ranks of light planes is the 
Skyfarer. By skilful utilization of 
aerodynamic principles, the Sky¬ 
farer achieves a large degree of 
immunity to the stall and the spin. 
In fact, it is placarded as incapable 
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An interesting light plane, the Skyfarer 


of spinning, but that is too much 
to hope tor under every conceiv¬ 
able circumstance. Let us say, 
rather, that the risk of a spin is 
very much reduced. 

In small planes, flaps are not as 
a rule incorporated, yet the Sky- 
farer has them, and the designers 
were perfectly right in using for 
a light plane an accessory which 
has proved itself so useful in larger 
machines. The rudder is elimi¬ 
nated, so that there is one less fly¬ 
ing control, and the student has 
only to use a wheel, back and 
forth for elevator control, turning 
for steering just as in an automo¬ 
bile. 

The ability to operate on two 
controls, thus making it easier to 
learn to fly, is achieved in some¬ 
what the following manner* The 
plane is banked with the ailerons 
in the usual manner, whereupon it 
side-slips towards the lower side 
The wind strikes the over-size tail 
surfaces from one side, and the 
plane automatically goes into a 
turn. Of course, the two-control 
system, which has been known for 
many years, has disadvantages to 
balance its simplification. A plane 
using this system has not quite the 
maneuverability of the three-con¬ 
trol airplane. Also, there are times 
when the pilot would not only like 
a rudder, but would also like a 
powerful emergency rudder if he 
could get one. 

The General Aircraft Corpora¬ 
tion is to be congratulated on add¬ 
ing still another valuable feature 
to the Skyfarer, as a rule found 
only on larger machines—namely, 
the tricycle nose gear. With the 
tricycle nose wheel, landing in a 
side wind loses much of its terror. 
The machine may land side-wise, 
but the front wheel immediately 
castors into the direction of mo- 


0 

tion, so that the plane is soon run¬ 
ning quite normally along the 
ground. All tendency to “ground 
loop” is thus avoided. 

The Skyfarer is very roomy. and 
exceptionally well equippedjpor a 
low-power plane. There again we 
are fully in accord. The low- 
power plane should be j/ist as com¬ 
fortable, just as well equipped as 
is the low priced automobile, with 
brakes, hydraulic shock-absorbing 
struts, a full line of instruments, 
and so on. 

With two occupants, a 75 horse¬ 
power Lycoming engine and 
enough gas for a long trip, the top 
speed is 100 miles per hour. With 
flaps down, the landing speed is 
only 45 miles an hour. There is 
provision for 40 pounds of baggage 
and 20 gallons of gasoline —A K 

LIGHT PLANES 

Can b© Useful In 
National Defense 

V/ hen the war ends, we shall see 
an enormous increase in private 
flying, with many of the Army and 
Navy pilots clamoring for small 
planes to continue what will be¬ 
come their avocation. But is there 
any reason why we should be 
pessimistic regarding the small 
plane even under the present con¬ 
ditions? Not at all. The private 
plane owners can render real ser¬ 
vice in completing our national 
defenses, by reconnaissance, by 
ability to fly quickly anywhere to 
render aid, and in a dozen ways 
supplementing our more official 
defense system. And the light 
planes have shown real possibili¬ 
ties in Army maneuvers in Ten¬ 
nessee. Taylorcraft, Piper and 
Aeronca companies donated light 
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planes for these maneuvers, and 
their performance convinced the 
War Department fully of their 
utility. The requirements and 
achievements of these light planes, 
from an Army point of view, is 
that they shall be capable of short- 
range liaison flights, approach the 
hovering speed of the autogiro, 
and have ability to land in and take 
off from extremely small spaces. 
Flaps and slots are utilized to the 
fullest. The machines are generally 
two-seaters with a 65 horsepower, 
four-cylinder engine as the power 
plant — A. K. 

RESCUE LAUNCHES 

Patrol the Sea for 
Fallen Airmen 

The R.A.F. has a small navy of its 
own in the form of rescue launches, 
constantly cruising the sea, even 
in tlfe worst weather, and ever on 
the alert for airmen who have 
dropped into the ocean These 53- 
foot long launches are propelled 
by three Napier aero-engines of 
500 horsepower each and have a 
top speed of 40 miles per hour, a 
cruising speed of 32 miles per 
hour. At maximum speed they 
have an endurance of 12 hours 
(sufficient to cover about 500 
miles), but their cruising range is 
considerably greater. 

Because these launches are fre¬ 
quently attacked by German air¬ 
craft, they carry defensive machine 
guns, and rescue crews have often 
drifted helplessly for hours in 
heavy seas after their engines had 
been damaged by German fire. 
Sometimes this miniature navy 
operates in waves 30 feet high, 
when they can only see a few yards 


ahead. Aircraft help them to spot 
drifting airmen and a criss-cross 
pattern system is used for final 
location. These fast craft carry 
first-aid outfits, life belts, restora¬ 
tives, and have to navigate very 
carefully at times to avoid mine 
fields.— A. K 

ASSEMBLY LINE 

Speeds Up Production 
of Airplane Parts 

Once upon a time the aircraft 
mechanic was a romantic person 
who, with three or four others, 
built a rickety craft which carried 
the leader of the small crew aloft 
on perilous and fame-capturing 
flights. Now the Glenn L. Mai tin 
Company has installed the belt- 
conveyor line shown in one of our 
photographs Of course, time is 
saved, less skilled men find em¬ 
ployment, and the weapons against 
aggression come faster. But gone 
will be much of the romance 
Here is how the new method of 
making certain sub-assemblies 
operates. “Two or more assembly- 
men at the head of the belt pace 
the line Before them are jigs in 
which the pre-formed or pie¬ 
shaped pieces are fitted together 
and the first drilling operations 
performed, vari-colored patterns 
telling instantly the size of the 
drill to be used The pieces are 
then laid on a belt and the drill - 
pressman picks them up, drills the 
various holes. Farther along the 
riveting machine operators fit cer¬ 
tain pieces together and rivet them 
Another man burrs the rivets. Still 
farther along other workers fit 
parts of the sub-assembly together, 
and finish the job. — A. K . 
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CAMERA ANCLES 

Conducted by JACOB DESCHIN, A.R.P.S. 


Kodacolor Prints 

C olor snapshots even with a box 
camera, the long-awaited boon for 
the amateur with modest equipment, 
are here at last through the medium 
of Kodacolor roll film, a new color 
product just announced by the East¬ 
man Kodak Company. Made public 
by Dr. C. E. K. Mees, the company’s 
Director of Research and Develop¬ 
ment, the new process is hailed as 
“the greatest achievement in photog¬ 
raphy since George Eastman pio¬ 
neered and introduced the first 
black-and-white roll film in 1889.” 

Kodacolor is a complete new proc¬ 
ess and is not to be confused either 
with the recently announced Kodak 
Minicolor prints from 35mm and 
Bantam size Kodachromcs, or with 
the now obsolete process called Koda¬ 
color which was introduced some 
years ago by Kodak for an entirely 
different additive process of color 
photography used for amateur coloi 
movies. 

Designed especially for the millions 
oi Marys, Janes, and Johns in this 
country who have been waiting ever 
since photography was a pup to see 
their prints in color rather than 
black-and-white, Kodacolor is avail¬ 
able in six standaid camera sizes, 
exposures numbered 1 to 6, with sup¬ 
plementary numbers for “split- 
frame” cameras These sizes include 
120 (2V 4 by 3Y 4 inches); 620 (2V 4 by 
3V 4 inches); 116 (2V> by 4V 4 inches); 
616 (2Vfe by 4V 4 inches); 122 (314 by 
5 1 ** inches), and 127 (1% by 2Vi 
inches). Price per negative vanes 
with size from 20 to 40 cents each 
Pi ints arc 40 cents each in any size 
Literally, picture-making with 
Kodacolor roll film amounts to snap¬ 
shots in color because, just as with 
ordinary black-and-white film, the 
amateur exposes his film as usual in 
any ordinary camera and receives in 
return, as with black and white, 
negatives and prints The only dif¬ 
ference, aside from that of price, is 
that the prints are in lull natural 
color instead of black-and-white As 
with black-and-white negatives, in¬ 
spection of the color negatives will 
show light areas of the subject as 
dark and vice-versa In addition, the 
negative will contain colors, not the 
true colors that will appear m the 
final print, but colors complementary 
to those in the actual subject. A led 
sweater, for example, will be blue- 
green in the color negative. 

Kodacolor has a rather fast emul¬ 
sion speed, about Weston 20, which 
makes it adequate for use with box 
cameras in good sunlight as well as 
for relatively rapid action at large 
stops when using faster lenses. The 
basic exposure in good sunlight for 


average subjects, Eastman reports, is 
f/8 to //11 at 1/50 of a second. 

As with Kodachrome and Mini- 
color prints, exposed rolls of Koda¬ 
color film must be sent to the East¬ 
man plant m Rochester, through 
dealers and photofinishers, for proc¬ 
essing and printing. Negatives to be 
printed are either selected by the 
customer after being returned or the 
choice of negatives suitable for print¬ 
ing is left to the judgment of the 
company 

The size of the final print is fixed 
at 2 7 /« inches wide. Since the nega¬ 
tives are smaller than this, m most 
instances, this will mean a slight en¬ 
largement, except in the case of the 
3%-inch width ot the 122 size, which 
will be slightly reduced to conform. 
The length in all cases will, of course, 
be propoi tionate to the enlarged 
width 

In explaining Kodacolor, Eastman 
gives the following technical data 

“Processes of color photography 
involve invariably the preparation of 
three pictures, each taken by one of 
the pumaiy coloi s—red, green and 
blue-violet—and then their recom¬ 
bination to lorm the final color pic¬ 
ture In the Kodachrome process, 
the three pictures are taken one over 
the other on three layers of emulsion 
The film is coated tour times The 
bottom layer is sensitive to red light 
and rcgisteis the rod picture; the 
layer above is sensitive to green light, 
the top layei is sensitive to blue light, 
and .i yellow filler is placed between 
the top layer and the two lower 
layei s, so as to piotect them from the 
blue light 

“Attei the film is exposed, the im¬ 
ages ot the three layei s are devel¬ 
oped, and then these images are con¬ 
verted into positives produced in dye 
by what is known as the ‘coupler’ 
piocess of development. The dyes 
aie put in one after another by three 
successive treatments with develop¬ 
ing solutions containing the proper 
couplers, so that when the film is fin¬ 
ished, the bottom layer, in which the 
picture was taken by red light, con¬ 
tains an image lormed in blue-green 
dye, the middle layer contains an 
image form in magenta dye, this 
being the color which is complemen¬ 
tary to green; and the top layer con¬ 
tains an image in yellow dye, yellow 
being complementary to blue. In this 
way, a color picture is obtained. 

“Some years ago, the Kodak Re¬ 
search Laboratories conceived the 
idea of working out another process 
in which the couplers are contained 
in the emulsion layei s, not dissolved 
in the gelatin layer itself, but dis¬ 
solved in very small particles of 
organic materials which protect them 
from the gelatin and, at the same 



FOR PERFECT NEGATIVES 


U SED by prominent press photographers ii» 
their work — night and day — for 
action shots, portraits, interiors, street scenes, 
etc Double extension bellows with rise, fall, 
tilt and shift lens adiustments Permanently 
attached revolving back with full hooded 
ground gloss Built for action and speed in 
operation Its many new refinements and 
complete range of adiustments assure perfect 
negatives under the most trying conditions. 


WATSON 

2I/4X3V4 MINIATURE 
PRESS CAMERA 
NiWt With all the 
precision features of 
the big press camera 
— plus the economy 
of small nogative size 
Your dealer has itf 

Y& 54950 


TAKES ALL PRESS 
ACCESSORIES 

Light weiaht aoroplane 
metal body mounts all 
standard accessories 
Removable oversize lens- 
board permits instant 
interchange of lenses 
LESS LENS and 
ACCESSORIES 


$5450 



T/ 'ffiti/zcCj/aMej' ihc 

221 W MADISON ST CHICAGO U S *' 



American 

BOLEX WINDERS 

For 8MM and 16MM Reels 

With the American Bolex Tension Con¬ 
trol Winders you can spin your film 
in rewinding lust as fast as you want 
to. 

An adlustable drag, controlled by a 
touch oi the finger, gives you the 
desired tension 

$12*00 per pair 

MAIL ORDERS FILLED 


32nd St. near 6th Ave., N. Y. 

WORLD'S LARGEST CAMERA STORE 
BUILT ON SQUARE DEALING 

Ettablnhed 1899 
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Amateur Photographers 

Kodak Reference Book. Latest 
findings of the Kodak Laboratories 
on many phases of photography. 
Especially designed to help readers 
in the selection of photographic ma¬ 
terials and to teach sound photo¬ 
graphic methods. 12.85. 

New Ways in Photograhy, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho¬ 
tography, photomurals, retouching, 
infra-red, and a number of other sub¬ 
divisions that will not be found else¬ 
where in as clear and concise a man¬ 
ner. $2.85. 

Universal Photo Almanac and 
Market Guide. How , when and what 
to photograph in order to make 
money with your camera; where to 
sell different types of prints. $1.00. 

Syncroflash Photography, by WiL 
lard D. Morgan. Flashlight bulbs, 
as sole and as supplementary light 
sources for photography. Equipment 
and how to use it. $2.10. 


Photographic Chemicals and So¬ 
lutions, by J. 1. Crabtree and G. E 
Matthews. Written in nontechnical 
language so that the book may be 
read and understood by all photo • 
graphic workers. $4.10 . 

The Boys* Book of Photography, 
by Edwin Way Teale . The complete 
gamut to photography from history 
to modern practice. Essentially prac¬ 
tical for boys both young and old. 
$ 2 . 10 . 

Photography By Infrared, by Wal¬ 
ter Clark, F.R.P.S. Accurate technical 
information on the whole subject of 
the title. How to obtain the best 
results. $5.10 . 

Photographing in Color, by Paul 
Outerbridge , Jr. A thoroughly prac¬ 
tical guide for the perplexel color 
photographer, either rank beginner 
or advanced amateur. Included are 
16 full-page, four-color reprodu* 
tions. $4.95. 


Prices Quoted Include Postage 


We can Supply Any Photographic 
Book in Print 

Scientific American 

24 West 40th Street New York City 

BOOKS_BOOKS 


time, protect the silver bromide from 
any interaction with the couplers. In 
this manner, the couplers are held out 
of contact with the silver bromide 
until the film is immersed in the de¬ 
veloper. Then the oxidized developer 
penetrates the particles and there 
reacts with the coupler and forms the 
dye inside the particles suspended in 
the emulsion. This process has now 
been perfected and introduced to the 
public under the name of Kodacolor. 

“The new Kodacolor process, how¬ 
ever, differs very markedly from 
Kodachrome although it is essentially 
of the same character. The film is 
coated with the three light-sensitive 
layers as well as a yellow filter layer 
In each of the emulsion layers are 
suspended microscopically small par¬ 
ticles of organic compounds insoluble 
in water, and these particles contain 
the couplers required to produce the 
dye appropriate to each layer when 
they react with the oxidized devel¬ 
oper. After exposure, the film is 
processed with a developer of which 
the oxidation product will react 
simultaneously with all three coup¬ 
lers and thus produce a dye image 
along with the silver image in each 
layer. After the silver has been re¬ 
moved, a negative is obtained com¬ 
posed of dyes in which the image is 
not only negative as regards light and 
shade but in which all the colors are 
complementary to those of the origi¬ 
nal subject ” 

Dog Photographer 

A n old cotton blanket for a back¬ 
ground, simple lighting, and a 
35mm camera to make many expos¬ 
ures in quick succession, if necessary, 
is all the equipment Arthur S. Maw- 
hinney, F.R.P.S., uses to make the dog 
portraits which have now made him 
famous. A selection of 70 of his por¬ 
traits of famous dog champions of 
the larger breeds was recently hung 
in the American Museum of Natural 
History in New York, under the aus¬ 
pices of the Oval Table Society of 
New York. 



Stingo of Shotten of Greenfair 


A characteristic Mawhinney dog 
portrait is reproduced, the result of 
patient assistance on the part of Mrs. 
Mawhinney, who has the sometimes 
difficult task of posing the dogs. We 
are told that it sometimes takes as 
much as an hour or longer to get the 
attitude and expression the Maw- 
hinneys want. 

Mr. and Mrs. Mawhinney have 
traveled more than 5000 miles to 
photograph champion dogs in shows 
and kennels and the prints represent 
breeds from every part of the world 
except India. 

Synthetic Snow 

C orn flakes were used by Castle 
Films in a recent 16mm movie, 
made for amateur projection, to 



simulate the appearance of snow. 
The effect looked realistic and com¬ 
pletely convincing. The reproduction 
shows one scene from the movie in 
which the stunt was employed. 

Our Contest 

A complete report of the results of 
the Sixth Annual Scientific 
American Photography Contest will 
be found on page 104 of this number. 
Although a total of 36 prizes, valued 
at over $1100, was awarded, space 
limitations do not permit us to re¬ 
produce all of the winning pictures. 
Thus we are presenting only the 
first-prize pictures in the three divi¬ 
sions. Names of the successful con¬ 
testants, however, together with their 
geographical distribution, are given 
on the page mentioned above. 

Color Cartoons 

O wners of 8mm and 16mm motion 
picture projectors may now pur¬ 
chase color cartoon films for home 
projection, according to an announce¬ 
ment by Castle Films. The company 
announces “the successful reduction 
and duplication of color prints for the 
first time for home movie fans.” 

Costing no more than the price of 
unexposed color movie film, the new 
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films bring to home screens the va¬ 
riety and added interest of commer¬ 
cial color fun cartoons produced in 
Hollywood, reduced for home pro¬ 
jection. The first subjects include 
“Jack Frost,” “Aladdin's Lamp,” “Old 
Mother Hubbard,” “The Pincushion 
Man,” “The King’s Tailor,” and 
“Mary's Little Lamb.” 


FilmB Train 
Defense Machinists 

MpuTTiNG a Spur Gear,” a 16mm 
w sound movie film showing “the 
what of machine tool use, so a man 
can give his whole attention to the 
hou?,” and prepared under the direc¬ 
tion of the United States Office of 
Education as the first of a series of 
more than 50 machinist and industrial 
training films, is now available to 
industries, schools, and other organi¬ 
zations. 

The film library channels of the 
Bell & Howell Company, Chicago, are 
being devoted to the loan and sale of 
copies, the company announces 

Lighting Problem Solved 

A new york city commercial pho¬ 
tographer, John Muller, called 
upon to make a photograph for re¬ 
production purposes of a new spot¬ 
light (the Fresnel Photospot de¬ 
scribed in What’s New, this issue), 



No retouching 


achieved the fine result here shown 
by means of light exclusively and 
without the help of the retouching 
artist. The difficulty with this type 
of photograph is m the illumination 
of the black exterior so that it can be 
properly reproduced, at the same 
time illuminating the lens without 
burning up the carved details of the 
Fresnel pattern. 

For this particular job, six lights 
were used in all—three floods and 
three spots. One spot was directed on 
the background to create a small 
circle of light sufficiently large to sur¬ 
round the subject and provide the 
necessary separation from the back¬ 
ground. Other lights were placed in 
front and in back of the subject. For 
the inside of the lamp itself, the regu¬ 
lar projection bulb was removed and 


a projection bulb of the “built-m” 
reflector type (half-silvered) was 
used instead, with the silvered part 
turned around to face the reflector. 
The rest of the housing interior was 
covered with white paper. The illumi¬ 
nation from the silvered lamp there¬ 
fore struck the reflector first and was 
then diffused throughout the housing 
by the white paper lining, giving the 
desired non-directional result that il¬ 
luminated the Fresnel lens softly and 
evenly. 

Report on Pictorialism 

I n preparing its annual report on 
pictorial exhibitions for the year 
July 1, 1940, to June 30, 1941, the 
56th volume of the American Annual 
of Photography (1942), shows a per¬ 
ceptible drop m the number of ex¬ 
hibitors. For the tabulated year, the 
total number of exhibitors came to 
7560, compared with 8928 for the 
year 1939-1940, and 13,746 for the 
year 1938-1939. Eleanor Parke Custis 
was found to have been the most 
prolific of all exhibitors during the 
period, with 146 prints shown in 55 
salons, ^rank R. Fraprie, who ex¬ 
hibited 118 prints in 54 salons, came 
second. Dr. Max Thorek was de¬ 
clared to be the most prolific exhibi¬ 
tor of the past five years, having 
shown 1053 prints in 317 salons. The 
highest rating of all exhibitors for 
the year went to Leonard Misonne, of 
Belgium. Harvey A. Falk, of New 
York City, took second place. 


Uses for Glycerine 


A ir bells on films during develop¬ 
ment may be eliminated by add¬ 
ing l/5cc. of glycerine to each liter 
oi solution, according to “Glycerine 
Facts,” publication of the Glycerine 
Producers’ Association. Another sug¬ 
gestion is the following formula for a 
print varnish, which lends brilliance 
and durability and is especially suit¬ 
able for use on bromide prints: 

Borax .. . . 30 grains 

Pale shellac . 60 grains 

Sodium carbonate 10 grains 

Glycerine . 30 minims 

Water . 1 ounce 

Boil and allow to cool, then add: 

Alcohol . 1 ounce 

Add a small quantity of whiting or 
powdered punice to precipitate the 
gum wax. Shake well at intervals 
and allow to stand for several days. 
Decant and filter the clear liquid. 
Bottle until needed. 


i 


Club Program Planning 

A ll work and no play makes cam- 
era-club membership a dull thing, 
is evidently the thesis serving as the 
basis of Agfa-Ansco’s “Report of a 
Survey on Camera Club Program 
Planning,” which the company offers 
gratis to all camera clubs. The pro¬ 
grams, based on information gathered 
from 1300 leading camera clubs in the 
United States, are divided into inf or- 



the new VICTOR tjST' 

Lighting Units for HHnHBHSI 
1942 — smart, effi¬ 

cient, capable Fotoflood and Fotoflanh equip¬ 
ment which will serve >ou well for many 
years. There are more than FORTY Victor 
units from which to choose! Shown here are, 
top: No. 620-S Twin Fotoflood for No. 2 
lamps with ll-inih "Diffuser-Flectors”; teft: 
"SM” Synchronizer for Speed Midget and 
other Midget lamps, and right: the ever 
popular "250-S” Clamp-on for No. 2 lamps 
Prices are reasonable — and the quality 
typically VICTOR. Write for new descriptive 
folder It's free 

JAMES H. SMITH A SONS COUP. 

226 Colfax St Griffith, Ind 




• There's no compromise 
whereby fine movies can be 
made or shown with equip¬ 
ment that side-steps certain 
standards of design and 
manufacture. Filmos fully re¬ 
flect those standards, for most 
of them were established by 
Bell 8c Howell in 34 years of 
supplying Hollywood’s pre¬ 
ferred studio equipment. Bell 
8c Howell Company, 1838 
Larchmont Ave., Chicago. 
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Winning Pictures 

in 

Scientific American’s 
6th Annual 
Photography Contest 


A n outstanding exhibit of amateur 
photography.” “The best dis¬ 
play of its kind ever brought to¬ 
gether.” “The amateurs whose work 
was entered in this contest out-do the 
professionals at their own game.” 
These and similar comments were 
voiced by those who viewed the ex¬ 
hibit of photographs from which the 
judges selected the finajl prize win¬ 
ners in the Sixth Annual Scientific 
American Photogi aphy Contest. 
These winners can take justifiable 
pride in their success, since they were 
up against stiff competition. 

Space permits teproduemg only 
the three first prize winners and a list 
of the names of the others who 
earned awards. Needless to say, the 
reproductions do not do full justice 
to the originals, yet so fine was the 
photographic quality of them that it 
is retained to a great degree even 
when the pictures are greatly reduced 
in size. 

Division I 

First Prize: Dr. Irving B. Ellis 
Piedmont, California 
Second Prize: Edward Canby 
Dayton, Ohio 
Third Prize: W. J. Harvey 
Hollywood, California 
Fourth Prize: Truman B. Gordon 
Oil City, Pennsylvania 
Fifth Prize: Mrs. Eldean Olsen 
Santa Monica, California 
Sixth Prize: A. J. O. Romero 
Bronx, New York 



First Prize—Division I 


Seventh Prize: Arthur VanVictor 
Detroit, Michigan 
Honorable Mention 
Henry M. Blatner 
Albany, New York 
Burnis McCloud 
Denver, Colorado 
Arthur E. Haug 
Chicago, Illinois 
Mrs. Eugene Landess 
Fayetteville, Tennessee 
William Dennin 
Chicago, Illinois 


Division II 

First Prize: Robert Desme 
Brooklyn, New York 
Second Prize: James Jenkins 
Arcadia, California 
Third Prize: Janet Weston 
Atlanta, Georgia 
Fourth Prize: Mrs. Allen L. Sutter 
San Francisco, California 
Fifth Prize: John Hansen 
Brooklyn, New York 
Sixth Prize: Dr. I. K. Moorhouse 
Beaumont, Texas 

Seventh Prize: Edward L. Gockeler 
Saranac Lake, New York 
Honorable Mention 
J. P. Whiskeman, Jr. 

Van Nuys, California 
W. Brooks Hamilton 
Lexington, Kentucky 
B. W. Leroy 
Portland, Oregon 
Tom Peterson 
El Paso, Texas 
Thomas O. Sheckell 
East Orange, New Jersey 

Division III 

Ftrst Prize: L. C. Scfing 
Allentown, Pennsylvania 
Second Prize: Allen L. Sutter 
San Francisco, California 
Third Prize: Tyrus T. Tanimoto 
Honolulu, T. H. 

Fourth Prize: La Vcrn Frost 
Crystal, Michigan 
Fifth Prize: Harold B. Stoddard 
Westfield, New Jersey 
Sixth Prize: Charles Brennen 
Trenton, New Jersey 
Seventh Prize: Dr. S. A. Bobrov 
Ossining, New York 
Honorable Mention 
Elmer L. Onstott 
St. Louis, Missouri 
Hilda Ferguson Hampfler 
Kennctt Square, Pennsylvania 
Charles H. Mundorf 
New York, New York 
C. W. Mattison 
Camp Hill, Pennsylvania 
C. Chester Lasell 
Oneonta, New York 



104 


SCIENTIFIC AMERICAN 


FEBRUARY 1942 


-CAMERA 

mal and formal programs, the former 
participated in by all members, the 
latter conducted by a single person 
or small group. The report includes 
detailed plans and suggestions for 
more than 40 ideas that have been 
tested and found successful. 

In its survey, the company found 
that membership ranged from a 
group of three or four all the way to 
20,000, the latter claimed by KYW 
Camera Club. The Railroad Camera 
Club, with a membership of 12,000, 
and the Kodak Camera Club, with 
2064, came next in the list. In all it 
was found there are more than 5000 
camera clubs in the country, the bulk 
of the clubs having a membership 
averaging 25 to 50 members. 

Cork Efficiency 

A cork can be a useful article only 
if it is properly handled. If you 
have had trouble getting a cork to 
stay firmly in a bottle neck, try soak¬ 
ing the cork in melted paraffin. You 
will find the cork will then fit better 
and last longer. 

Club Auction 

T he problem of surplus equipment 
owned by its members was recent¬ 
ly solved by a local camera club by 
inaugurating the idea of periodic 
auctions. At these sessions, the mem¬ 
bers bring in whatever equipment 
they find they no longer have any 
use for, and the items are sold to the 
highest bidder. Outsiders are invited 
to participate. The result has proved 
generally satisfactory to both seller 
and buyer. 

"Repair That Camera" 

T o make the most of what you have, 
m view of national defense de¬ 
mands, the Eastman Kodak Company 
is urging a “Repair That Camera” 
campaign for American photogra¬ 
phers. 

“There are 19,000,000 cameras in 
active use in the United States, and 
there are probably more than 5,000,- 
000 others on shelves, in closets and 
bureau drawers,” a Kodak executive 
states. “Although there may be a 
shortage in some types of cameras, 
there’s no reason why these older 
units cannot be brought back into 
service and put to practical use.” 

A 25-percent reduction in repair 
costs on all Kodaks during the 
months of January, February and 
March, is announced by the company 
to start things going. 

• • • 

WHAT'S NEW 


ANGLES- 

combined effects, with bulbs avail¬ 
able for black-and-white and color 
photography. Features: focuses 1-foot 
diameter spot to 6-foot diameter flood 
at five feet, projects intense, soft 
edge beam without lines or color 
fringes; takes 300, 500, and 750-watt 
projection bulbs, long-life (500-hour) 
500 watt bulb, and special 500-watt 
3200° Kelvin lamp for Kodachrome; 
provides full control of shadow edge, 
solt to sharp; all-steel welded body, 
ample ventilation for any burning 
position; six-inch diameter heat re¬ 
sisting Fresnel lens; 4V2-inch chrome 
reflector; heat-insulating Bakelite 
handles; may be mounted on tripod, 
10-loot cord, switch, and plug; di¬ 
mensions (on base): 8 inches wide, 
10 inches long, 11 inches high, 
weighs 9 pounds. Various accesso¬ 
ries, including light stands, masks, 
special color kit for color control, 
light stand adapters, and so on 

Extension Flash Holder for Kodak 
Senior Synchronizer, Model E 
($14.55): Equipped with rubber in¬ 
sulated cord for extension to 20 feet 
from camera. Similar to battery 
case, equipped with ball joipt and 
clamping bracket having rubber 
pads. Flash bulbs may be operated 
from release of synchronizer oi ex¬ 
tension holder. 

Westinghouse Lamp Discounts Fif¬ 
teen percent cut from list price 
on purchase of carton of any one ol 
17 Westinghouse Mazda photoflash 
or photoflood lamps. Midget bulbs 
cut from 13 to 11 cents each when 
bought in caitons of six. 

Wabash Infra-Red Heat Lamp ($2). 

For darkroom and studio use 
Color pigmented into glass. Action 
of rays starts drying process of film 
and paper from inside out. Made in 
250-watt size, natural ruby glass, 
with burning life of 6000 hours. Sug¬ 
gested uses speed drying of ferro- 
typed prints or prints on blotters, 
quick drying of single films or roll 
film; heating solutions; drying tanks, 
i eels, and so on. 

Craig Fire-Stone Water Filter 
($3.75): Opeiates regardless of 
power or water pressure. Has two 
fittings to accommodate all faucets. 
Extra filtering stone. Metal parts 
triple chrome-plated to guard against 
corrosion. Maximum flow of two 
gallons per minute. 

Kodak Densiguide ($1): Compact 
calculator for estimating gray 
scale densities on suitably prepared 
negatives. Especially useful in mak¬ 
ing color separation negatives and 
color prints. 



FOR SUCCESS IN 

PHOTOGRAPHY 


rront by U Year* of Experience 
Learn quiokly at world'* largest, best 
equipped photo school Full-time expert* 
coach you INDIVIDUALLY through 
‘Learn by Dolng M method in Commercial t 
News, Portrait. Motion Picture, Color Pho¬ 
tography Resident or home study Free book¬ 
let N Y. INSTITUTE OF PHOTOGRAPHY, 
Dept 134, 10 West 33 St., New York, N Y 
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Larry Jane 9 * 
PHOTOGRAPHER'S 
RULE BOOK 

“The nioMt helpful volume that ltd* 
appeared since Eastman’* ‘How to 
Make Cood Pictures’ Few photog¬ 
rapher* v\ill read it without feeling 
that they have gained from it.” 

\. Y. Sun. ^ 1.25 all bookstores. 

The Macmillan Co., 

00 Fifth Avo., New York 


SSsS? 


.Splendid opportunities. Prepare ii 
spare time Easy plan No Drevlou, 
experience needed, common school 
education sufficient. Send for fret 
booklet “Opportunities Inl'hntogra 
phv'*. particulars and requirement* 
American School of Photograph 
Dept 2282.1315 Mich Ave . Chicago. Ill 


£asssaq* : 

The Scientist profes¬ 
sional or Just plain 
"dabbler M will ilnd it 
a real adventure doing 
business here at the 
Camei a Cross Hoads of 
the World We do not 
live by bread alone 
we \aliic the 
thousands of friends we 
make in this shop 

Write Dept . AD 
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mm. ROLLS DKVKLOPID 
AND 36 MINTS 3*x4* AAC 

Mexposure rolls: Argua,Let ca, MBH ■ ■ • 
•te. (except “Mercury") fine 

t rain developed (Eastman OK- 
0) and beautifully 
•Oc Cartridge ran 
flu* X, 3*e 


enlarged . 

- with_ 

roll*. tSo; 


reload 20e. Films permanently protected by revolu¬ 
tionary CNVOL.ITg Frocess. Fact service ftatlsfo*io«l 
guaranteed. Free mailing ban, sample print. Write: 
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--- J era Specialists 
•t., Rochester, 


31mm. Candid Camera 
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When yon write to 
advertisers 

• The Editor will appreciate 
it if you will mention that 


In Photographic Equipment 

Fresnel Photospot ($12.98; standard 
500-watt projection lamp, $1.98 
extra): Designed for spot, flood, and 


New Weston Rating Book (10 
cents): More permanent form in¬ 
cludes 16 pages, 2Va> by 3% inches, 
printed in two colors and bound with 
laminated finished stock. 
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A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 


Editor of the Scientific American book* “Amateur Telescope Making*' 
and “Amateur Telescope Making—Advanced " 



I ast month, in this department, Dr. 

J. A. Anderson, physicist at the 
Mount Wilson Observatory and Ex¬ 
ecutive Officer for the 200" mirror 
now being completed at the Califor¬ 
nia Institute of Technology, began a 
two-part article describing the work 
of the past five years on the mirror. 
This month he completes the descrip¬ 
tion. This is the first detailed tech¬ 
nical revelation of the difficulties 
that have arisen m the long years of 
work on the big Pyrex disk, and of 
the methods used in defeating them. 

Three years ago this department 
urged Dr. Anderson to describe what 
was going on, also to state when the 
work would be finished. He wisely 
replied: “Dates I can not give yet,” 
and he added, “I shall refuse to de¬ 
scribe a job until it is completed, 
but you may be sure that my article 
will be in your hands within ten days 
of the completion of any one stage.” 
This promise was kept recently 



Figure 5; Theoretical hexagon 


when the stage of bringing the sur¬ 
face to a sphere, preparatory to para¬ 
bolizing and figuring, was completed. 
The account proves to be something 
of a now-it-can-be-told story, for 
there were troubles. Yet anyone who 
has ever made even a small telescope 
mirror could have predicted this — 
there always are troubles, some of 
them almost interminable; while in 
pioneering a mirror of unprecedented 
size, such as the 200", they were all 
the more expectable. Those that 
were encountered now turn out to 
have been even more puzzling than 
the best of the tales circulated 
orally by “Old General Rumor.” Yet 
they were conquered and the project 
moves successfully toward completion 
— when? This still is unknowable — 
for a telescope mirror is finished 
when it is finished. Dr. Anderson’s 
account, continued from last month, 
follows: 

“Optical tests of the 200" mirror 
were at first made with the mirror 
tipped up so its optic axis was hori¬ 
zontal, using therefore only the one 
component of the supporting levers. 
Later on, tests were made with the 
axis pointing about 4° above the 
horizon, so that both components of 


supporting force would be in action. 
In the later stages of figuring the 
mirror was made to rest on the sup¬ 
porting system while polishing was 
in progress. 

“The first optical test of the mirror, 
in September 1938, revealed a fair 
spherical surface with some zonal 
and other errors, the chief of which 
was astigmatism. Measurement of 
the latter showed that the radius of 
curvature of a vertical plane was a 
millimeter or so shorter than that of 
a horizontal section. Rotation of the 
mirror about its axis in the testing 
position showed that the astigmatism 
did not rotate with it — in other 
words the radius of curvature in the 
vertical plane remained shorter in all 
positions of the mirror. 

“More refined measures revealed 
another surprising fact — namely, 
that at times the vertical astigmatism 
would have slightly different values 
in two orientations 180° apart. Run¬ 
ning down the cause of this behavior 
required considerable time after it 
had been demonstrated to our satis¬ 
faction that the phenomena were real 
and not simply errors of measure¬ 
ment. A linear astigmatism of the 
order of 0.05", with a not very smooth 
mirror surface where errors of meas¬ 
urements would average 0.01" or 
0.02", does not seem so very bad — 
and the 180° effect of about 0.01" 
might very well be considered accf- 
dental — as it was in fact until con¬ 
tinued improvement in the figure 
reduced errors of setting to a few 
thousands of an inch. Anyway, both 
of these effects which had been noted 
in the early tests turned out to be real 
and correctable, though it must be 
confessed that it took a year or more 
to discover their nature and cause. 

“The cause of the vertical astigma¬ 
tism lies in the structure of the mirror 
itself, combined, of course, with the 
method of internal support. Suppose 
the mirror is tipped up so that its 
axis is horizontal. Its weight then is 
carried by the 36 levers whose points 
of contact are in the rib structure and 
something like four or five inches be¬ 
hind the continuous front of the mir¬ 
ror. Let us think of one of the 
hexagons (Figure 5), into which we 
divided the mirror in the previous 
discussion, as made up of two parts: 
first, the solid front curved plate and 
second, the ribs. The front plate is 
about twice as stiff in a vertical plane 
as the rib system is. 

“If now the support point were lo¬ 
cated at the center of gravity (actu¬ 
ally, on the axis of the ‘pocket’), the 
half of our unit below the center of 
gravity would be in tension, so that 
it would stretch; while the part above 


would be in compression. Also, the 
deformation of the ribbed part would 
be twice as great as that of the solid 
front. If the undeformed front sur¬ 
face were a plane, it would, under 
this deformation, become slightly S- 
shaped vertically; that is, the upper 
half would be slightly convex, the 
lower slightly concave. Since, instead 
of a plane, we have a spherical sur¬ 
face in the undeformed condition, the 
deformed condition will consist in the 
addition of a very weak convex 
cylinder to the upper half and a 
similar concave cylinder to the lower 
half of the unit. Taking now the 
whole mirror, each of the 36 parts 
would be similarly deformed, but 
there would be no general deforma¬ 
tion of the surface as a whole. 

“Return now to the actual case. 
See Figure 5. The supporting point 
is on the upper surface of the ‘pocket*, 
which lies some 6" or 61&" above the 
center of gravity. The part A that 
becomes convex is therefore 6" 
shorter than the lower part near B, 
which becomes concave. So we may 
say that, on the whole, the unit is 
concave; and when we now add up 
the 36 parts we find, in addition to 
the local deformation of each unit, a 
general (net) vertical concavity of 
the whole surface, which is what has 
been observed. The diagrams of 
Figure 5 will perhaps aid in under- 



Figure 6: Cause of astigmatism 
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standing this. The local deforma¬ 
tions of each unit are of course pres¬ 
ent, but they are so very much 
smaller than the net deformation 
that, provided the latter is small, the 
former will be too small to be ob¬ 
served. 

“If, in Figure 5, the support 5 
could be located on line CG, curve 
AB would be symmetrical about CG, 
and the net curvature of AB would 
be zero. 

“Clearly the effect just discussed 
will be absent, or have zero value, 
when the axis of the mirror is verti¬ 
cal. As the mirror axis is tilted to¬ 
ward the horizon, the effect will vary 
as the bine of the zenith distance. To 
correct it, a system of 12 gravity- 
operated ‘squeeze levers* were ap¬ 
plied, acting on the outer edge of the 
disk near the back, which, when the 
axis of the mirror is horizontal, act 
so as to correct the error. Since their 
effect also varies as the sine of the 
zenith distance, the compensation 
will be correct in all positions of the 
axis. 

“The second phenomonen men¬ 
tioned above—that is, vertical astig¬ 
matism in two orientations 180° 
apart—is caused by a maladjustment 
of the supporting levers, and, like 
the one just discussed, is absent when 
the mirror faces the zenith. Let us 
again consider the mirror tipped up, 
with axis horizontal, and assume that 
the supporting levers such as S, Fig¬ 
ure 6, in the upper half are on the 
average so adjusted that their sup¬ 
porting points are somewhat in front 
of the center of gravity surface in 
the mirror, while those of the lower 
half are misplaced in the opposite 
direction. Reference to the same fig¬ 
ure will make it clear that, in the 
assumed position, the radius of cur¬ 
vature m the vertical plane will be 
lengthened, while if the mirror is 
rotated 180°, the radius will be short¬ 
ened by the same amount. Here the 
remedy is obvious. 

“In order to test for astigmatism 
when the mirror faces the zenith, the 
arrangement shown m Figure 7 was 
employed. The light source and the 
knife-edge are, as usual, near CC. 
The plane mirrors MM, at 45°, are 8” 
in diameter. By rotating the large 
mirror the zone indicated by the 
dashed line may be tested for astig¬ 
matism. By adjusting the counter¬ 
weights of the ‘lifting component* of 
the supporting levers, any observed 
small amount of astigmatism may be 
removed. 

“The work of making the mirror 
surface a satisfactory sphere having 
a radius of curvature of 1335.7" was 
completed m August, 1941. Parabo¬ 
lizing by alternate fine grinding and 
polishing was started August 30, and 
is now very nearly completed ‘in the 
rough*; meaning thereby that the 
radii of zones are very close to the 
calculated values. The long work of 
smoothing and final figuring still 
remains to be done. 

“Testing will be done near the 
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Figure 7: The method for testing by zones for astigmatism 


This beginner’s book tells how to 
plan and build the mounting, how 
to grind, polish and accurately shape 
the essential glass parts by hand- 
all at a cost of less than $23, working 
from inexpensive, prepared kits of 
glass, abrasives and pitch. 

300 pages. Profusely illustrated. 

AMATEUR 

TELESCOPE MAKING 

Postpaid $3.23 domestic 
$3.60 foreign 

SCIENTIFIC AMERICAN 

24 Wert 40th St., New York, N. Y. 


Sabotage 

IN FACTORIES 

Before sabotage strikes your plant a 
crippling blow, be prepared to pro¬ 
tect yourself—Install a finger-print 
section in your personnel depart¬ 
ment to check all alien employees. 
Supply that department with— 

Frederick Kuhne’s 

THE FINGER PRINT 
INSTRUCTOR 

This volume, by a noted finger-print 
expert who was for many years in the 
Bureau of Criminal Investigation of 
the New York Police Department, 
instructs in every phase of finger 
print work from the taking of the 
finger impression to the final job 
of identification. 

USED IN GOVERNMENT 
OFFICES AND BY THE 
F. B. /. 

#3.25 Postpaid 

Published by 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 


center of curvature, using a method 
worked out by Dr. F. E. Ross and the 
author. The method is new as far as 
we are aware; however, it would not 
surprise us if it should prove to be 
‘old as the hills’ — for no complete 
search of the literature has so far 
been made. The method is shown in 
Figure 8. The lens L is so designed 
that, when the light source is placed 
at a point between its focus and the 
lens, the spherical aberration at its 
virtual conjugate focus is such that 
the conjugate focal points for differ¬ 
ent zones of the lens coincide with 
the ‘centers of curvature’ of the cor¬ 
responding zones of the paraboloid. 
The light source is shown on the axis. 
To the right of the lens the lays 
travel along the normals to the 
paraboloid, whence they are returned 
along the normals and would con¬ 
verge to the source — but, by the 
aid of the half-silvered plate P, the 
returning light is brought to the 
knife-edge as shown The source 
and knife-edge may be interchanged 


delphia, published in the “Transac¬ 
tions of the American Society of 
Mechanical Engineers” for May 1940, 
wherein he states that “there appears 
to be no metal which, when polished 
and examined even under low powers 
of the microscope, will present a 
surface of uniform appearance even 
remotely approaching that of well- 
polished glass.” 

Needs is not an amateur telescope 
maker but an engineer who under¬ 
took an extended research on the in¬ 
fluence of boundary films of lubri¬ 
cant in machine bearings, and per¬ 
formed his experiments between two 
circular metal flats. In order to pre¬ 
pare for these experiments he first 
had to learn, from scratch, how to 
make the flats used in it, and in this 
he was aided to some extent by 
“A. T. M.” (The pun about “from 
scratch” was unpremeditated but any 
who have been through the mill 
would perhaps vote to leave it m.) 
Needs continues: 

“The metal surfaces invariably 



“The author wishes to express his 
deep appreciation of the assistance 
given him by Russell W. Porter in the 
preparation of this article.” 

E ver make a flat? Then you know 
the application of this verse, writ¬ 
ten by Anon Y. Muss: 

An old man who lived in a cave 
Knew how to make fringes behave. 
If he moved his head closer, 

And the fringes grew grosser, 

He knew that the work was concave. 


contained pits or non-metallic in¬ 
clusions, iron carbides or traces of 
manganese in the form of gray spots 
with well-defined but irregular edges. 
Experience finally seemed to indicate 
that the best surfaces were produced 
by high-speed tool steel or a high- 
chrome tool steel. The chrome steel 
is corrosion-resistant and will hold 
its shape over long periods of time 
but it warps badly during the hard¬ 
ening process and is somewhat diffi¬ 
cult to polish.” 


I f as sometimes asserted, metal 
mirrors are inferior, optically, to 
mirrors of glass, they have certain 
special uses which justify them, and 
some like them anyway. Sidelight is 
thrown on their optical quality in a 
paper by Sydney J. Needs, Phila¬ 


F or advanced amateurs who have 
followed the hobby for years, made 
many mirrors, also flats, there is de¬ 
fense work. Write us. Even for such, 
this is hard, tough, grisly — make no 
mistake — hence we frankly urge 
others not to aspire to it. 
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teur horologists, and this is a book 
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in period three centuries. This im¬ 
pressive work describes their various 
escapements, as an engineer, and not 
merely a collector, would know them 
It also gives numerous biographies of 
famous watch makers. A true feast 
for followers of this hobby. (490 
pages, 7 by 10 inches, well illus¬ 
trated.)—$7.60 postpaid A. G I. 

HOW TO TRAIN SHOP 
WORKERS 
By C. A. Prosser and 
Philip S. Van Wyck 

A shop-training muiuial designed 
for use by foremen and instruc¬ 
tors in training workers in production 
and service jobs, in which the text 
covers such phases as planning of 
training, finding what to teach by job 
analysis, training the worker eor- 
lectly, and methods, procedure, and 
equipment. (126 pages, mimeo¬ 
graphed, 8 Ms by 11 inches, number of 
charts.) —$1.35 postpaid. —A. P P 

FROM MAN TO MACHINE 
By Agnes Rogers 

P ictorial history of invention, with 
long captions (or brief text mat¬ 
ter) explaining each. Rather elemen¬ 
tary, from the point of view of the 
serious student of the history of in¬ 
vention, and pei haps best suited to 
the tables of public libraries, where 
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Slightly pedagogic in style. (160 
pages, 8 by 11 inches, heavily illus¬ 
trated.)—$2.60 postpaid.- A. G. I. 
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FISHING 

By Ben C. Robinson 

F ew men can boast of the fresh¬ 
water angling background and ex¬ 
perience possessed by this author, 
who has served as fishing editor on 
the staffs of five prominent outdoor 
magazines, and who, in his meander- 


ings, has gatheied loie and angling 
art from thousands of his fellow fish¬ 
ermen. Whether the reader would 
pursue the wily brook trout, the All- 
American black bass, the huge 
“muskies” of the north country, or 
just plain fishin*, he will find this an 
authoritative, helpful reservoir of 
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theoiy, deals with actual wiring m an 
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458 illustrations)—$2 60 postpaid — 
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By Alan Jackson 

B eginner’s book written by an ama¬ 
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emphasizes the amateur’s point of 
view. It stresses home-built appa- 
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with the firm resolve immediately to in* 
augurate his hitharto neglected gun gather¬ 
ing activities. Although written for the 
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3 by 7*/a inches, 15 illustrations.)—-$2.60 
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ratus, and it does not assume on the 
reader’s part a knowledge of ad¬ 
vanced technique such as the author 
says the standard works on the 
microscope take too fully for granted. 
A neat, attractive, little book that is 
really practical and gets down to 
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A book of the air and the craft that 
utilize it in transportation of mail, 
passengers, and cargo. A splendid 
introductory course in aeronautical 
transportation, engineering, business 
management for those entering or al¬ 
ready connected with the industry. 
Compiled from actual experiences of 
men in all branches of commercial 
aviation, this publication is a mine of 
information for all air-minded people. 
Each chapter is supported by a com¬ 
prehensive bibliography. (402 pages, 
6 by 9 inches, indexed and illus¬ 
trated.)—$4.60 postpaid—A D.R., IV. 

MODERN PRACTICE IN 
LEATHER MANUFACTURE 
By John Arthur Wilson 

C omplex indeed is the scientific 
background of the whole broad 
field of the leather industry. This is 
particularly brought home by the text 
of this thorough-going book devoted 
to a comprehensive study of the in¬ 
dustry and of operations involved in 
the production of various types of 
leathers. Data given cover hides, 
various types of tanning, dying and 
processing, and finishing. A glossary 
and name index is included. (744 
pages, 6 V 2 by 9 V 2 inches, a large num¬ 
ber of photo-micrographs and process 
pictures)— $9 60 postpaid.—A. P. P. 

THE LUNGFISH AND THE 

UNICORN 

By Willy Ley 

C ollection of fascinating chapters 
on odd beasts—legendary, extinct, 
and living. The unicorn, basilisks, 
dragons, sea monsters—what, if any¬ 
thing, lay behind those old legends? 
The urus, wisent, gicrfugl, giant sloth, 
dodo—animals now extinct. The 
horseshoe crab, platypus, lungflsh— 
odd living fossils. A scientific book 
in which this odd collection is exam¬ 
ined in a really readable way. (305 
pages, 5 V 2 by 8 V 2 inches illustrated.) 
—$2.85 postpaid.—A. G. I. 

PHOTOGRAPHIC EMULSION 

TECHNIQUE 

By T. Thorne Baker 

A mateur and professional photog¬ 
raphers who like to delve deeply 
into the mysteries of the chemical 
problems which surround their work 
will find in this book a comprehen- 
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sive survey of the entire field of pho¬ 
tographic emulsions. Explicit direc¬ 
tions are given for making both 
positive and negative materials, either 
in production quantities or in labora¬ 
tory lots for personal use. Although 
few photographers will want to go to 
the trouble of making their own 
emulsions, there are many who will 
And this book valuable because of the 
grasp which it gives of the charac¬ 
teristics of various emulsions. (263 
pages, 5% by 8 inches, drawings 
and photographs.)—$4.10 postpaid.— 
A. P. P. 


The Editors Recommend 

THE ENGINEER’S SKETCHBOOK OP MECHANICAL MOVE- 
MENTS— By Thomas Walter Barber . Working drawings of prac¬ 
tically every conceivable movement, device, appliance, and con¬ 
trivance employed m the design and construction of machinery 
for every purpose. Nearly 3000 illustrations $4.85 


Best 
Sellers 
in Science 


SCIENCE EXPERIENCES WITH 
HOME EQUIPMENT—By C. J. 
Lynde. A book of aoo simple 
home tricks based on physical 
laws, each experiment being il- 
lustiated and its principle ex¬ 
plained $1.45 


THE ARMED FORCES OF THE 
PAt.HC— By (apt. W . D. 
Pulmion, U.S.N. Comparison 
of the military and naval pow¬ 
er of the United .States and 
Tapan, bv a naval officer of 
mature and experienced judg 
incut. $2.83 


FOOD ALLERGY. How anyone 
can work out a diet to fit in¬ 
dividual needs, and thus avoid 
digestive upsets and hidden 
allergies Dr Walter C. Al¬ 
varez, Mayo Clinic, is editor- 
in-chief. $1.00 


SUPERSONICS— By Prof. ft. W. Wood . A great 
deal of data on science of inaudible sounds, 
their every aspect, physical and biological, by 
a noted physicist-inventor Has bibliography 
of articles on suhject in many journals. $2.10 


DYKE’S AUTOMOBILE AND GASOLINE EN¬ 
GINE ENCYCLOPEDIA. Grand old standby for 
the automotive technician, garage man, and 
technically minded automobile owner. 1483 
pages, 4000 illustrations $6.50 


ADVENTURES WITH A 

MICROSCOPE 

By Richard Headstrom 

O stensibly for juveniles, many of 
these might find this book’s lan¬ 
guage a bit hard going in spots; while 
many adults would find the tone con¬ 
descending (so would some juve¬ 
niles). Having thus criticized the 
book, we turn about and recommend 
it, despite its faults, even to adults 
who have purchased medium-pow¬ 
ered microscopes, such as are on sale 
everywhere nowadays, because we 
think it better answers their needs 
than any of the more advanced adult 
literature. It tells what things to 
observe—common things—and where 
to find them, not for the expert but 
for the beginner, and in a way that 
permits a beginner to take real hold 
of the information. (232 pages, 5 ¥2 
by 8 inches, 142 illustrations.)—$2.10 
postpaid— A. G. I. 

THE CRUISING MANUAL 

By Gerry Mefferd 

P ractical guide foi small boat 
cruising, by a man who cruised 
hound the world in the Hurricane , a 
craft in the 50-foot class. Chapters 
on getting started, preparing for sea, 
marlinspike seamanship, rules of the 
road, charts, sailing and seamanship, 
stormy weather, light-weather sail¬ 
ing, navigation, galley notes, and so 
on. (302 pages, 5% by 9 inches, 
130 illustrations.)—$3.10 postpaid.— 
A. G. I. 

OUT OF THE TEST TUBE 
By Harry N. Holmes, Ph.D. 

T hird and revised edition of a book 
which has survived many other 
more ephemeral popular works and 
had a large sale because of outstand¬ 
ing merit. Its scope is the marvels of 
chemistry as related to our lives: in 
food, health, habit, jobs, environ¬ 
ments, futures. It deals with rubber, 
radium, yeast, dyes, oil, coal, soil, air, 
alcohol, sugar, steel, rayon, medicines, 
air conditioning, glass, nutrition, solar 
energy, strategic raw materials, and 
many other live scientific topics. Au¬ 
thor is professor of chemistry and has 
a worldwide reputation as such. (305 
pages, 6 by 9 inches, iOl illustrations.) 
—$3.10 postpaid.— A. G. I. 


PROCEDURES IN EXPERIMEN¬ 
TAL PHYSICS — By John 
Strong, Ph.D. A wealth of use¬ 
ful data of a practical kind 
for the constructor, experi¬ 
menter, and skilled craftsmen 
$6.80 


MAI HINERY’S HANDBOOK — 
Eleventh Edition . “Bible of the 
mechanical industry,” enlarged 
to 1815 pages of latest stand¬ 
ards, uata, and information re- 

a uned daily in the shop and 
rafting room $6.10 


FIRE FROM THE AIR—Bv J, 
Enrique Zmnettl. Pertinent facts 
regarding incendiary bomba. 
History, modern types, mate¬ 
rials, and the strategy and 
tactics of their use in modern 
warfare. $.60 


STEEL SQUARE POCKET BOOK— By Dwight 
L. Stoddard. Practical methods of using the 
carpenter’s steel square for layout work of all 
kinds. Time tried methods used by two gen¬ 
erations of carpenters and found both rapid 
and accurate. $1.00 

WF. NEED VITAMINS — By 
Walter H. Eddy and G. G 
Hawley. Pocket primer of the 
nature and functions of the 
vitamins Modern scientific 
data fen lavmen SI 55 


THE COMPLETE GUIDE TO SOILLESS GAR¬ 
DENING— By Dr. WUllam f. Gerieke. The man 
who invented soilless gardening has prepared 
this comprehensive and authentic guide cover¬ 
ing all phafees of this fascinating work. For 
amateur and professional $1.95 

TOOL MAKING- By C. B. 

holes. Instruction lor making 
and using all kinds, from per¬ 
sonal tools to arbor presses, 
lathes, planers, etc , in differ¬ 
ent metals $3.60 


OBSERVATIONS OF MARS 

AND ITS CANALS-By Harold 

B. W ehh. Collection of ob¬ 
servations. with careful draw¬ 
ings Written for other observ¬ 
ers, not for the entirely un 
initiate 81.60 


TURRET LATHE OPERA I UR’S MANUAL—By 
Longstreet and Bailey, h xnert lathe operators 
are needed in national defense work This 
book gives a thorough courst in lathe oper¬ 
ation. $2 60 

HANDBOOK OF CHEMISTRY 
AND PHYSICS. Includes 520 
pages of physical constants of 
organic compounds, many new 
data on plastics, a 65 -pagc 
table on industrial organic 
compounds, and so Oil. ^564 
pages 

In U S A and Canada $3 60 
Elsewhere $4 10 

A MARRIAGE MANUAL- By Hannah M. Stone. 

M.D ., and Abraham Stone, W D. \ practical 
guide to sex and matriage, covering fitness 
for marnagr, mechanism of reproduction, pre 
\ention of conception, and similar vital sub¬ 
jects. Answers questions most often asked 
these authors by their consultants. 82.60 


BOMBS 4NI> BOMBING - By Willy hey. A 

f. 111 1> technical account of the things that every 
civilian should know about bombs, their action 
and methods of use. Contains m pages, with 
a few illustrations 81 33 

PROCEDURE HANDBOOK OF 
ARC WELDING DESIGN AND 

PRACTICE - Lincoln Electric 

Co. Sixth edition of a famous 
book covering every phase of 
arc welding in detail Limp 
leatherette, m 7 pages, several 
thousand illustrations 
In U. S. A $1.50 

Elsewhere $2.00 

PERSPFi TIVE MADE EASY—By Emmet R. 
Nurltng. For draftsmen and artists, this vol¬ 
ume tells the things they should know but 
often don’t all the details of perspective, 
simply explained and illustrated so that all 
rules may be easily grasped, progressively, 
from simple to complicated forms. $1.85 


WHAT THE CITIZEN SHOULD 
KNOW ABOUT THE NAVY— 
By Hanson W. Baldwin . A non¬ 
technical account of life in the 
Navv, types of ships and their 
uses, naval planes, guns, tor¬ 
pedoes, mines, communications, 
elements of tactics and stra¬ 
tegy. With 26 illustrations 

$ 2.10 


PLASTIC*'. PROBIFMS AND 
PROCESSES — By Dale E. 
Mansperger and Carson W. 
Pepper. For hobbyists and ex¬ 
perimenters, this volume gives 
a large number of detailed 
plans and instructions for mak¬ 
ing all kinds of useful and 
ornamental articles from tubes, 
tods, sheets, and blocks of 
plastics $2,7# 


THE NEW ENCYCLOPEDIA OF 
MACHINE SHOP PRACTICE— 
By George W. Barnwell. A 

“must” for the library of any¬ 
one whose interest even re¬ 
motely touches on mechanics 
Text covers all types of ma¬ 
chines and their use in prac¬ 
tical work $2.00. With flexible 
cover, thumb index, $2.50 


TEXTBOOK Ofr CHEMISTRY— 
By Albert L. Elder. Recom 
mended to those who have for¬ 
merly studied elementary 
chemistty and find need for a 
refresher book which will also 
bring them up to date in the 
cvrr-advancing field of chem¬ 
istry J ast chapter gives a 
pre-view of organic chemistry. 

$3.85 


ATOMIC ARTILLERY—By John Kellock Rob¬ 
ertson. Electrons, protons, positrons, phutrons, 
neutrons, and cosmic lays, all described for 
the layman .» plain language. Also trails 
mutation of the elements and the manufacture 
of artificial radio-activity $2.35 

NEW HANDBOOK OF THE HEAVENS— By Ber¬ 
nard, Bennett , Rice. An introduction to astron¬ 
omy. Painlessly covers stars, planets, moon, 
sun, comets, meteors, nebulae, and so on $2 60 


KFEPING YOUR HOUSE IN REPAIR— By A. 
Frederick Collins. From carpentry repairs to 
plumbing, fiom painting to concrete work, 
from glazing to wall-papering, from heating 
plant to electrical repair word, practically 
every job around the house in described in 
detail. $2.60 


The above prices are postpaid in the United 
States Add, on foreign orders, 25c for 
postage on each book, except as noted 
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DEFENSE TRAINING SCHOOLS j 

cm using these practical aria- j 
Hon books In their curricula I 

I 

Elementary Aerodynamics 

D. C. M. Hume 91.80 1 

144 pp. 54 lllus. 

This book has been written for the j 
specific purpose of supplying the | 
younger students of aeronautics with | 
a concise and accurate outline of the 
essential science that lies behind the 
fact of mechanical flight, so that they 
may understand and appreciate the i 

intensely interesting field of research | 

and engineering that next awaits their | 

attention. | 

Aircraft Blueprint Reading 

Almon & Mead $1.10 I 

127 pp. ! 

The first thorough going, practical 
book on this vital subject. Provides 
simple prints with complete explana¬ 
tion of the information they furnish 

and how it is furnished. As a text, it i 
has found wide application and exten- j 

sive use among aircraft students. 

Practical Mathematics of 
Aviation 

A. C. Downer $1.10 

124 pp. | 

Here are the fundamentals of mathe- j 

matics applied to aviation problems— I 

for Vocational, Industrial Adult Train- j 

ing Courses, lias proved most useful 
to men preparing for jobs in aviation. ' 

Aircraft Maintenance | 

Brlmm & Boggoss $2.90 * 

512 pp. 700 Ulus. 

The young student or beginner will 
find this text simple, clear, and readily 
understandable, a book to live with, 
to study at home, and to keep handy 
for reference in the shop. It is in use 
among leading transport operators, 
universities, private aviation schools, 
trade schools and the air services of 
the U. S. Army, Navy and Coast Guard. 

Aircraft Engine Maintenance 

Brlmm & Boggoss 92.80 

479 pp. 500 Ulus. 

Sound and accurate enough for the 
most exacting engineer, simple and 
clear enough for the beginner, detailed 
and practical enough for the shop 
worker. Used as widely as its com¬ 
panion volume above. The most com¬ 
plete and comprehensive instruction 
book ever written on the maintenance 
of aircraft engine. 

Aircraft Inspection Methods 

N. Bartholomew 81.35 

128 pp. 43 Ulus. 

The essential requirements of an air¬ 
worthy airplane presented simply and 
clearly for the Rtudent, mechanic, 
draftsman, instructor, inspector, and 
manufacturer of planes and materials. 

The text has been approved by mem¬ 
bers of the Army and Navy Air Corps. 

Prices quoted include domestic 
postage. For foreign postage, 
add 25 cents. 
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( / he Ini ttor with appreciate tt 
tf you wilt thenfton Siionttfic 
1 ttimean whejt writing for a»iv 
of the publications listed below.) 


United States Imports as Possible 
New Crops for Experimentation 
is a detailed, 32-page list of crops 
worth considering for trial and pos¬ 
sible large-scale cultivation, with the 
amount of each item imported and 
the country of its origin, also the price 
paid. Spices, drug plants, condiments, 
and odd items that may now become 
scarce and be worth growing as side 
items. National Farm Chemurgic 
Council, 50 West Broad Street, Col¬ 
umbus, Ohio.—25 cents. 

Casco Projects is a 14-page booklet 
which describes a series of home 
workshop projects for the construc¬ 
tion of various types of furniture 
Casein Company of America, Depart¬ 
ment CP, 350 Madison Avenue , New 
York, New York.—Gratis. 

Watson-Stillman General Bulletin 
No. 110-A is a 44-page catalog 
describing a line of self-contained, 
high-speed hydraulic machinery and 
equipment. Descriptive illustrations 
are presented on presses, pumps, 
jacks, and high-pressure valves. A 
section contains selective engineering 
tables pertaining to hydraulic prob¬ 
lems. Request this bulletin on your 
business letterhead. Watson-Stillman 
Company, Roselle , New Jersey .— 
Gratis. 

Wabash Exposure Bulletin, is a 
four-page compilation of data on 
lighting with flash and flood, for 
black-and-white and color, brought 
up to date to October 1, with bulletin 
No. 740P. Wabash Photolamp Corp., 
Brooklyn, New York. — Gratis. 

Hardsteel Drills is a pockct-sizc 
booklet which gives information 
on a new type of drill which can be 
used for working hardened steel. The 
text includes instructions for use of 
these drills and for resharpening the 
various types. It is claimed that these 
drills can be used on armor plate, 
.spring steel after tempering, and even 
for drilling holes in files. Black Drill 
Company, 5005 Euclid Avenue, Cleve¬ 
land, Ohio. — Gratis. 

Standard Carbide Tools Stock Sizes 
is a four-page bulletin giving 
complete specifications for 92 differ¬ 
ent types and sizes of these tools. In 
this line are available tools with tips 
of Vascoloy, Carboloy, Kennametal, 
and Firthite. Tungsten Carbide Tool 
Company, Detroit, Michigan. — Gratis. 

Your Wings is a beautifully produced 
32-page booklet which describes 
in some detail the services offered by 
one of the major airlines of the 
United States. Some historical back¬ 
ground is given, with photographs of 


early plane types, and present-day 
operating methods are described. This 
booklet will interest every reader 
who wants to know more about our 
vital air transport system. United 
Air Lines Transport Corporation, 
Municipal Airport, Chicago , Illinois. 
— Gratis. 

The Kodak Data Book of Formulas 
and Processing is a 65-page book¬ 
let, just issued by the Eastman Kodak 
Company as the latest in their list of 
Kodak Data Books and Kodaguides. 
All the Kodak formulas are covered 
in the book, which also includes the 
“why” and “how” of developing and 
printing. Eastman Kodak Company, 
Rochester, New York.—25 cents. 

Pioneering the Cathode-Ray and 
Television Arts is a 32-page 
pamphlet describing the work of one 
organization which has been actively 
associated with these arts for the past 
decade. It gives a broad view of the 
cathode-ray tube in its many applica¬ 
tions and of its special use in tele¬ 
vision reception. Allen B . Du Mont 
Laboratories, Inc., Passaic, New Jer¬ 
seyGratis. 

Industrial Brush Bristles is a 14- 
page pamphlet describing and il¬ 
lustrating a wide variety of uses for 
nylon bristles. Included in the book¬ 
let are samples of these bristles. Re¬ 
quest this booklet on your business 
letterhead. Plastics Department , E. 1 
Du Pont de Nemours & Company, 
Arlington, New Jersey. — Gratis. 

Condensation of Moisture and its 
Relation to Building Construc¬ 
tion and Operation, by Frank B 
Rowley, Axel B. Algren, and Clar¬ 
ence E. Lund, is a 70-page technical 
bulletin which considers the subject 
of its title m both insulated and un¬ 
insulated houses. Request Bulletin 
No. 18. University of Minnesota, Min¬ 
neapolis. Minnesota.—40 cents. 

Photography as an Extra-Curricu¬ 
lum Activity, by C. B. Neblette, 
is an eight-page folder available to 
teachers and school administrators. 
Rochester Athenaeum and Mechanics 
Institute, Rochester, New York .— 
Gratis. 

Climate and Man is the 1941 Year¬ 
book of the United States Depart¬ 
ment of Agriculture, and this year its 
1248 pages are devoted entirely to 
weather and climate, largely m rela¬ 
tion to crops but still so broadly as 
to be of value to all country-minded 
persons. It contains detailed data on 
the climate of each state. Superin¬ 
tendent of Documents. Washington, 
D. C. — $1.75. 

Trains is a year's volume of a new 
magazine devoted to subjects of 
interest to railfans, now in its second 
year of publication. Contains an in¬ 
dex of the articles published in the 
12 bound numbers. Kalmbach Pub¬ 
lishing Company, 1568 West Pierce 
Street, Milwaukee, Wisconsin. —$2.50. 
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FLOATING airports of the Navy — 
plane carriers — will total 18 when the 
present Navy program is complete. 
Each will have a complement of 160 
pilots and will carry from 70 to 90 
planes. Our cover illustration, an Offi¬ 
cial United States Navy photograph, 
shows a plane being launched from the 
Saratoga. 
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SCIENTIFIC AMERICAN AND WAR 

—all-out war, total war, call it what you will—is 
reaching deeply into the very lives of every resident of the 
United States of America. There is no phase of existence 
that modern warfare does not affect And while it is not 
news to tell of the inroads that war-time production is mak¬ 
ing on civilian materials of all kinds, it seems proper to re¬ 
cord here some of the things that are happening or are in 
prospect and which will influence the future course of this 
magazine. 

Physically, a magazine consists merely of ink on paper, 
and it is the paper that you can hold in your hand, see the 
color of, feel, and—if you want to—taste. That is, the |>a- 
per itself is really the physical material that you buy when 
you obtain your copy of Scientific American. Here is where 
you will notice the first change. The color of the paper—it 
is white, but there are many degrees of whiteness in paper— 
will incline more toward a natural or yellow shade. This is 
due to restrictions on civilian uses of chlorine, the chemical 
that is used to bleach the pulp from which paper is made. 
Then, too, we have already been restricted in the amount 
of paper which can be bought during 1942—a serious situa¬ 
tion when circulation figures are climbing. 

What are we going to do about ‘it? In the matter of paper 
color, there is nothing that can be done. We can only cxer- 


MILTON WRIGHT 

O N Dtctmbtr 29„ 1941, Milton Wright, formerly 
on associate odltor on th# staff of Scientific 
American passed away at his homo In Prooport, 
Long Island. Mr. Wright, who was connoctod with 
this magaxlno from 1925 to 1929, will bo particu¬ 
larly romomborod for his outstanding articlos on 
succossful but littlo-known invontors in tho Unitod 
Statos. From 1929 to his doath, Mr. Wright dovotod 
his onorglos to writing and locturing on business 
procedure and psychology. His passing has left 
a definite gap In that group of former associates of 
the editorial staff who, while going into other fields, 
have remained firm friends of Scientific American. 


cisc every effort, with the assistance of the printer, to achieve 
the best possible printed result with the paper available. As 
to quantity of paper. There is every hope that the restric¬ 
tions will not be too drastic but it w'ill undoubtedly be nec¬ 
essary in some of the issues of 1912 to reduce the number of 
pages This will, of course, be done only as a last resort, 
but already steps have been taken to make up, at least in 
part, for any such restriction As will be noticed, the issue 
now in your hands is set in a different type from that of 
previous numbers This new* type, while just as readable as 
the former font, is a bit more compact; as a result it is pos¬ 
sible to get about 10 ]>ereent more words on a page. Thus, 
as long as we are able to maintain normal size, the reader will 
get the benefit of more text; when reduction of pages be¬ 
comes necessary, if it does, the net result over a period of 
months will just alxmt balance 

Then, too, photo-engravings, from which photographs and 
drawings are reproduced, use copper, zinc, and a number of 
chemicals; the metals arc strategic materials needed for 
military purposes, as are also some of the chemicals. How 
soon photo-engravers will be curtailed in their operations, 
due to inability to obtain their necessary supplies, is not 
yet known. When and if this does happen, it is obvious 



that fewer and fewer illustrations will grace the pages of all 
magazines. 

In any event, and no matter what happens, the publishers 
of Scientific American pledge that the magazine will con¬ 
tinue on the same high plane that it has occupied for the 
97 years of its existence. Nothing will be permitted to inter¬ 
fere with the character of the editorial content When it 
comes to belt-tightening in the material things of produc¬ 
tion over which we have little or no control—and we hope 
that any such belt-tightening will not be drastic or long- 
lasting—we trust that our readers will understand the rea¬ 
sons for it and wdll continue to lend the loyal support that 
has always been the pride of the publishers of one of the 
oldest magazines in the world — A . P. P. 

THE PATENT OFFICE MOVES 

It seems strange that, in a country built on an industrial 
foundation, which foundation in turn is based on the bed¬ 
rock of a patent system second lo none in the world, even 
the emergency of war should be allowed to interfere with 
the smooth functioning of the Patent Ofliee. Vet just that 
is being done, despite the fact that the operations of the 
Patent Office assume vastly increased importance to the 
welfare of the nation in times of war 

What actually is being done is that part of the Patent 
Office is being moved from its convenient and well-designed 
quarters in Washington to an old tobacco warehouse down 
in the freight yards of Richmond, Virginia Reason? Vice 
President Wallace, recently made Chairman of the Economic 
Defense Hoard, wants the present housing facilities of the 
Patent Office for his agency And he is getting them. 

At the time of writing it apf>ears that files of patent and 
trade-mark copies will be kept in Washington for purges 
of conducting searches. Patent applications and amend¬ 
ments will continue to be filed in Washington, after which 
they will l>e transferred to Richmond That this procedure 
will throw an added burden on an already overworked Com¬ 
missioner and executive staff goes without saying That it 
will slow up the intricate and time-consuming tasks of the 
entire Office is equally obvious. 

An integrated Patent Office is essential to the economic 
structure of the entire nation. Even the sacrifices made nec¬ 
essary by national emergencies should be carefully weighed 
before deciding upon such upsetting and radical changes. 
Surely there are other government agencies that could bet¬ 
ter lie put to inconvenience than the Patent Office How 
about the Economic Defense Board itself? 

It is to be hoped that, costly though it w’ould be in time 
and money, the error of this change will soon be detected, 
and the Patent Office will once more be restored to a unit 
basis.— 0. D. M. 
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Personalities 

in 

Industry 


O ften referred to as an outstanding 
example of the new school of cor¬ 
poration executives, Alfred I* Sloan, Jr , 
Chairman of the Board of General Mo¬ 
tors Corporation, has expressed his in¬ 
dustrial philosophy in the following 
manner. 

“My objective is to impress the vital 
necessity of searching aggressively, and 
with an open mind, for the fundamental 
truths in the broader relationships of 
industiy to society; the separation of 
truth fioin the fallacies; and the promo¬ 
tion of the broadest possible under¬ 
standing on the part of all people as to 
the effects of these fundamental truths 
on industry’s ability to accelerate hu¬ 
man progress. Industry must further ex¬ 
pand its horizon of thinking ami action. 
It must assume the role of an enlight¬ 
ened industrial statesmanship." 

Mr Sloan was born in New Haven, 
Connecticut, May 28, 187/5 When 
Alfred, Jr , was five years old, his family 
moved to Brooklyn, New York Before 
completing lus high-school education m 
Brooklyn, young Sloan gave up his reg¬ 
ular studies and took special instruction 
to prepare for college. He was disap¬ 
pointed when he found that he could 
not enter college immediately, because 
he was too young. A short time later he 
entered the Massachusetts Institute of 
Technology, where he completed a four- 
year course in three years. He was grad¬ 
uated with a degree of Bachelor of Sci¬ 
ence as the youngest member of his 
class. 

Young Sloan began work as a drafts¬ 
man with the Hyatt Roller Bearing 
Company in Newark, New Jersey. At 
this time the automobile industry was 


becoming more active. Exjiericncc 
proved that a steel axle bearing of the 
roller type was needed Mr Sloan 
worked on the hearing invention of 
John Hyatt, found funds to finance the 
project, and went on the road to sell the 
bearings From the start. Mr Sloan’s 
activities brought him into direct con¬ 
tact with automobile leaders and the 
years which he devoted to the activities 
of the Hyatt Roller Bearing Company 
gave him a diversified schooling in 
many phases of the automobile busi¬ 
ness He gained an intimate knowledge 
of draftsmanship, designing, engineer¬ 
ing, production, sales, advertising, and 
executive direction 

Because of his aptitude for organiza¬ 
tion and his penetrating business sense, 
Mr Sloan w as named President of the 
United Motors Corporation, organized 
in 1918 In 1918 United Motors Cor¬ 
poral ion became a part of General Mo¬ 
tors Corporation Mr. Sloan was named 
Vice-President of General Motors in 
charge of accessories and was made a 
member of the Executive Committee. 
He proved his ability to direct success¬ 


fully the many activities of the Cor¬ 
poration and on May 10, 1928, he was 
elected Piesident. Mr Sloan served in 
this capacity until May 8, 1937, at 
which time he was elected Chairman of 
the Board 

A striking figure, well over six feet in 
height, Air Sloan is broad-shouldered 
and lank. His face is long, narrow', and 
mobile; bis skin clear and tanned, bis 
eyes are set well apart, surmounted by 
a high forehead He has an attractive 
smile and a voice characterized by an 
almost Southern drawl at times. He is 
filled with nervous energy. 

As an executive, Mr Sloan is a dis¬ 
tinct contrast to the “sledge-hammer” 
business personalities of an earlier era. 
He does not lack force, but force is not 
his outstanding quality. He is a doer, 
but perhaps even more conspicuously, 
he is a thinker. His task is to deal with 
human relationships upon a vast scale, 
to study economic principles, to lay out 
policies for the permanent direction of 
his prodigious company. He combines 
in a most interesting way the qualities 
of a man of action and a philosopher. 
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50 Years Ago in 



(Condensed From Issues of March, 1892) 


CRUISERS -“The splendid steamer Majestic reached New 
York from Liverpool on the 24th ult., her average speed being 
90 41 knots for the voyage, or about &iy 2 miles per hour. What 
the navy of the United States needs is a fleet of twenty-flve 
cruisers like the Majestic, which in time of peace should la? 
employed in active service, such as transport of the mails, thus 
keeping them always in effective condition.” 


GATLING—“The latest model of the Gatling gun, shown in 
the accompanying illustration, has been given the name of 



the ‘Police gun,* from its admirable adaptation for police or 
mounted service, for guarding railway trains, banks, or safe 
deposit institutions, or for use on vessels, yachts or boats. Its 
weight is but 74 pounds, so that it can lie carried if necessary 
by a single man, or, with all accessories for the field, on a 
single animal. It has six barrels, and the feed is positive, 
enabling it to be flred at the rate of 800 shots per minute at all 
angles of elevation and depression. When set up in the back 
part of a patrol wagon, and served by t\*o or three men, it is 
designed to do more effective work in dealing with a mob or in 
dispersing rioters than could be accomplished by a whole com¬ 
pany of infantry.” 

POWKH TRANSMISSION -“In a recent lecture on ‘The In¬ 
duction Coil,* at the Royal Institution, by Prof. Fleming, the 
employment of transformers for raising or lowering the pressure 
of alternating currents was illustrated. ... A current of elec¬ 
tricity, supplied to the lecture table at a pressure of 100 volts, 
was raised to 2,000 \olts by means of a Mordey transformer. 
At this high pressure it was sent across the room by means of 
two very thin wires; then reduced again in pressure to 100 
volts by another transformer, and used to illuminate a large 
incandescent lamp. The lecturer pointed out that a great econ¬ 
omy was effected in the cost of transmission of the energy by 
thus sending the current at high pressures.” 

RIVERS—“Geographers claim that there are twenty-five rivers 
on the globe which have a total length each of over 1,000 
miles. Of these, two, the Mississippi from the source of the 
Missouri in the Rock\ Mountains to the Eads jetties, and the 
Amazon from the source of the Beni to the isle of Marnjo, are 
over 4,000 miles in length. To be exact, the former is 4,300 and 
the latter 4,099 miles from the source to the places where their 
waters are mingled with those of the ocean.” 


REQUIREMENTS “The internal organism of the traveling 
salesman should he a mixture of mule, ostrich, and camel. 
Part mule, that he may he able to sleep on his feet if no better 
accommodations be at hand; part ostrich, that be may be able 
to eat and digest anything set before him; and part camel, that 
he may, if necessary, go a long time between drinks” 

ALLOY—“The advantages of an addition of aluminum to fluid 
iron are important. With moderate care absolutely pure and 
solid eastings can be obtained capable of receiving a high polish. 
An addition of aluminum is especially to be recommended for 
the manufacture of steam cylinders, engine castings, press 
cylinders, and generally for castings which are to be subjected 
to high pressure.” 

RESISTANCE —“ ‘If >ou take a good conductor like copper, 
and run the temperature down, its resistance almost disappears 
at very low temperatures; hundreds of degrees below zero 
copper is almost a perfect conductor. If you heat it up, it be¬ 
comes more and more resisting. Ix?t us take glass—a good in¬ 
sulator—or am insulating material, and run its temperature 
up; it loses its insulating power, and if we run it up until it 
gets to red heat, it approaches a conductor; so that all sub¬ 
stances are conductors when they are hot enough/— Prof. 
Thompson ” 

AIR vs. ELECTRICITY -“Compressed air is, perhaps, the 
chief rival of electrical transmission. It is at present used 
chiefly in mines, where it is still a very successful rival of 
electricity, but from present appearances it is likely that it will 
gradually be replaced by the latter method. In Paris there is a 
large central station for the distribution of compressed air, and 
it seems to he in successful operation. It does not appear, 
however, that the advantages over electrical transmission are 
so great that it will not soon he replaced by electricity. Its 
introduction is not making tiie rapid strides that the introduc¬ 
tion of electricity is now making.” 

GEMS—“Unfortunately, for some reasons, the sapphires of 
Montana have slipped through the fingers of the people who 
should own them, and are now mined by an English syndicate, 
that has paid in $2,000,000, the best stones being sent to 
London, where high prices are demanded for them. The diggings 
are known as the Spratt sapphire ground, and are about twelve 
miles north of Helena, on the Missouri River ” 

DIGESTIVE—“Pineapple juice is an acid fluid of specific 
gravity of 1.043 An ordinary pineapple yields 600 to 800 cubic 
centimeters of it. The proteid-digesting power is quite remark¬ 
able in its intensity. Three ounces of the juice will dissolve 
ten or fifteen grains of dried albumen in four hours. The 
action takes place in acid, neutral, or even alkaline media, thus 
resembling trypsin more than pepsin ... A well-known meat 
powder is said to be prepared with the help of pineapple 
juice.” 

CIRCULATION—“Blood travels from the heart through the 
urtcrles ordinarily at the rate of about twelve inches per sec¬ 
ond; its speed through the capillaries is at the rate of three 
one-hundredths of an Inch per second.” 

PSYCHIC (?)—“A mysterious ringing of electric bells in a 
Swiss house was traced to a large spider, which had one foot 
on the bell wire and another on an electric light wire ” 
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FOOD FOR BRITAIN HELPS US 


An Apparent Paradox in Modern Nutrition 

T. SWANN HARDING 


W hen the first *,000,000 selectees 
had been examined for the draft, 
exactly half of them were turned down 
for poor physical condition. About one 
third of this disability was attributed to 
malnutrition. The Department of Agri¬ 
culture chimes in and says that only one 
fourth of all our families customarily 
have good diets, something over a third 
have fair, and the rest have poor diets. 

Then, right on top of that, came an 
announcement in November, 1941, that 
we had sent to Great Britain 2.2 billion 
pounds of cheese, dried milk, evapo¬ 
rated milk, pork, lard, eggs, and other 
food, between April and November 1, 
1941. Furthermore, it was stated that 
we planned to send Britain enough food 
in 1942 to fill a freight train that would 
reach clear across the United States. 
That food would supply one fourth of 
the British people. 

Now does all that make sense? Isn’t 
there a paradox here? Actually it does 
make sense but, like everything in mod¬ 
ern civilization, the subject is complex 
First off, it is true that wc Americans, 
though fed better than any other people 
on earth in history, have not been well 
fed That means we have not all had a 
“best adapted diet,” as the nutrition 
scientists say—a diet containing ample 
protein, calcium, phosphorus, iron, vita¬ 
min A, thiamin, ascorbic acid or vita¬ 
min C, and riboflavin. 

'Phe survey made not long ago by 
Hazel K. Sticbeling and her aids of the 
Bureau of Home Economics indicated 
that almost one third of our people live 
on poor diets. Underfeeding extends also 
to farm people, only half of whom have 
really good diets, while one fourth have 
fair and one fourth ]>oor diets. The rea¬ 
son for that is that so many single-crop 
farmers fail to grow a part of their own 
food, a step the Department of Agricul¬ 
ture now urges them to take. 

Approximately 54 percent of our non¬ 
relief people in villages and cities are in 
families with annual incomes of $1499 


or less, and can afford to .sj>end only 
from 6 to 10J cents per person per meal 
for food Families with annual incomes 
of $499 or less can spend but 6 cents, 
those with incomes between $1000 and 
$1499 can allow about 10& cents, but in 
families with incomes between $8000 
and $4999 a year, this sum goes up to 
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18 cents How much, then, does it cost 
to buy an adequate diet? 

American soldiers get a complete, 
well-balanced, but not over-fancy diet. 
A soldier’s weekly food allowance in¬ 
cludes; 4 pounds, 6 ounces of fresh 
beef; 14 ounces of chicken; 1 pound, 12 
ounces of fresh jiork; 9 pounds, 3 ounces 
of fresh and canned vegetables; about 1 
|H>und of cereals and dried vegetables; 
al>out 2 pounds of fresh and canned 
fruit; 14 ounces of coffee; and 7 eggs. 
The Army spends 21 cents per soldier 
per meal, retail prices, for that ration. 

You can readily make your own com¬ 
parisons from the figures above. It is 
also of interest that the weekly allow¬ 
ance of the British in Octolier 1911 was 
7 ounces of meat, 3 ounces of cheese, 4 
of ham and bacon, and 1 egg, plus cer¬ 
tain other unrationed items. 

The monetary and social cost of this 
malnutrition is huge. What we Ameri¬ 
cans could do if wc were all well fed 
surpasses our wildest dreams TMalnu- 
trition destroys nerve health, lowers 
work efficiency, impairs learning power. 
For many years we spent hundreds of 
millions trying to educate children who 
were too far gone in malnutrition to 
learn. They were retarded in their work. 
It look twice as long to get them from 
one grade to another as it should have, 


and that points to plain extravagance. 

Public attention has now been drawn 
by the National Nutrition Conference 
to such facts as these—facts which nu¬ 
trition scientists had known for years. 
One physician, for example, announced 
in 1929, as a result of his own investi¬ 
gation, that one fourth the school chil¬ 
dren in the United States were suffering 
directly from malnutrition. That was 
4,000,000 underfed youngsters. He said 
that one third of the Chicago school 
children and two thirds of those in New 
York were afflicted with nervous dis¬ 
order, which often accompanies malnu¬ 
trition. About 14,000,000 children then 
had defective teeth, another evidence of 
undernourishment. 

numerous studies both here and 
in Great Britain have shown that 
supplementing the ordinary diet of un¬ 
derfed children with a pint or so of milk 
a day will alone produce mental alert¬ 
ness, normal activity, improved learning 
capacity, and all-’round well-being and 
efficiency. This frequently happened 
when the child's previous diet was sup¬ 
posedly a good one Indeed, Sir John 
Orr said not long ago in a speech 
in Washington, DC., that undernour¬ 
ished women become “co-operative” 
when properly fed, and that is really 
something 

Not even intelligence is a constant, 
nor is it a purely hereditary character¬ 
istic A decade ago Dr John Monroe 
demonstrated that many low-grade in¬ 
tellects become normal or even high 
grade when the stomachs of their pos¬ 
sessors get an eggnog (no rum, please) 
twice daily to stoke up on. 

Fatigue and nervousness are not 
necessarily unavoidable, or incurable, 
either. In this connnection consider 11 
white women at Mayo Clinic who were 
the subjects of an experiment. The idea 
was to find out what happened when 
people didn’t get their thiamin, or vita¬ 
min B a . So these women, who normally 
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did ward housekeeping* laundering* and 
sewing* were fed the following thiamin- 
deficient diet: 

White bread, corn flakes* potatoes* 
polished rice, sucrose, skim milk, beef, 
cheese, egg white, butter, vegetable fat, 
cocoa, gelatin, canned fruits and vege¬ 
tables, and coffee. The diet was supple¬ 
mented with brewer’s yeast, halibut- 
liver oil, vitamins C and D, iron, cal¬ 
cium, and phosphate, but it contained 
only about 0.45 milligram of thiamin 
daily, which is so little that we may 
ignore it. What happened? 

Nothing—for about three months— 
then plenty. Then capricious appetites 
appeared, with nausea, vomiting, ane¬ 
mia, loss of weight, lowered basal meta¬ 
bolism, and “changes of behavior and 
other objective evidences of psychosen- 
sory and psychomotor disturbances, not 
manifested during the period of prelimi¬ 
nary observations.” In short, the good 
ladies got so irritable, quarrelsome, and 
inefficient that they couldn’t do their 
work. 

They became weak, inattentive to de¬ 
tails, confused in thought, uncertain of 
memory. They lacked manual dexterity 
and began to fight and argue with each 
other all the time. But once thiamin 
was sneaked into their diets these dis¬ 
turbances ended and they could go back 
to work. It took only a milligram or 
two of thiamin daily to do that, too, 
and there are a thousand milligrams in 
a gram—which itself is about one thir¬ 
tieth of an ounce. Fancy that hair line 
between healthy efficiency and complete 
uselessness. 

tp people are to fight an enemy or to 

work in a factory or on a farm upon 
defense projects, they must be well fed. 
The Nazis have been very careful to see 
to it that all Germans who do anything 
of importance get a complete, if some¬ 
what monotonous, diet. But they have 
deliberately used malnutrition as an in¬ 
strument pf political action in the terri¬ 
tories they have subjugated. For if peo¬ 
ple are kept underfed, they are too list¬ 
less to revolt or to make much trouble. 
The British, on the other hand, say to 
us: “We can increase our production 
£5 percent more and lick the Nazis, too, 
if you Americans will surely provide us 
with the animal proteins needed to 
stoke our biological furnaces.” 

Since we are making of the British 
Isles an out(>ost in the effort to destroy 
Hitlerism, it is extremely important that 
the British be well fed. It is worse than 
useless to supply them with the guns, 
the ammunition, and the other instru¬ 
ments of modern warfare, if we deprive 
them of the food which alone can keep 
them in proper shape to fight a good 
fight. 

But it is also important that all our 


own people be well fed. The basic free¬ 
dom of the four mentioned by President 
Roosevelt is freedom from want. Unless 
people are well nourished they fail to 
appreciate freedom to worship as they 
please and freedom of speech; while 
fearfulness, or apprehensiveness, is one 
symptom of malnutrition. 

Then what have we done for our own 
underfed? Through the Surplus Mar¬ 
keting Administration we have arranged 
to purchase huge quantities of food near¬ 
est the source, the basic producer, thus 
procuring it cheaply, and we have dis¬ 
tributed this food to the undernourished 
—often, as in the school-lunch plan, uti¬ 
lizing idle labor to do this. Some food 
is purchased directly and then turned 
over to State welfare agencies. Some is 
used under the food-stamp, free school- 
lunch, and cheap-milk programs. Some 
farm commodities have been diverted to 
by-product or other uses. 

Between October, 1983 and July, 
1940 about $565,000,000 worth of farm 
products were bought from farmers and 
distributed to the needy in this country. 
This involved, among other things, 
250,000,000 pounds of butter, 27,000,- 
000 pounds of cheese, 76,000,000 quarts 
of fluid milk, and so on. In short, we 
have fed millions of our own half- 
starved people. Whatever happens in 
the future, we have decided, at least, 
that we cannot afford to let a genera¬ 
tion grow up physically and mentally 
handicapped through malnutrition dur¬ 
ing childhood while we debate the form 
that basic social and economic reorgani¬ 
zation should take. 

What, then, of the future, and how 
does the better nutrition of American 
citizens tie in with food for Britain? 

In September, 1941, Secretary of Agri¬ 


culture Wickard announced the so-called 
food-for-freedom program. It involved 
the establishment of 1942 production 
goals for all essential agricultural com¬ 
modities. These goals had been estab¬ 
lished scientifically on the basis of a 
thorough canvass of the needs of im¬ 
proved nutrition in the United States 
and the requirements of nations fight¬ 
ing Hitlerism. Every farmer will be 
contacted by his local committeeman in 
a nation-wide sign-up campaign. 

The agricultural adjustment machin¬ 
ery will be utilized to increase the pro¬ 
duction of hogs and lard (by feeding 
Ever-Normal Granary grain to hogs), 
milk and milk products (by stepping 
up the grain feeding of dairy cattle), 
and eggs. Those are Great Britain’s 
main requirements. At the same time 
the agricultural adjustment machinery 
will be used still further to curtail pro¬ 
duction of cotton, wheat, and tobacco, 
of which we have ample surpluses. 

S hipments to Great Britain for 1942 
will be simply stupendous—the 
equivalent of five billion pounds of 
milk, for example, in the form of dried 
milk, evaporated milk, and cheese—or 
enough milk to fill a pipe half a foot in 
diameter reaching around the Equator 
three times. The British will also get 1.5 
billion pounds of pork and lard, repre¬ 
senting enough 280-pound hogs, stand- 
11 feet apart, to reach from the north¬ 
ernmost point in North America to the 
southernmost in South America. 

Our 1942 production goals also re¬ 
quire us to send Britain a half billion 
dozen eggs, some 18,000,000 pounds of 
canned poultry, enough fresh fruit to 
fill 750 miles of railway cars, and 
enough canned vegetables to fill 22 
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miles more. Now what relation do these 
quantities bear to our normal domestic 
production and consumption? 

Much depends on how you look at it. 
Great Britain normally produces only 
about 87 percent of her own food, 
and her food consumption as a whole 
dropped below normal during the 1940— 
41 winter. To balance her national diet 
she would need from us one half our 
normal output of cheese, one and one 
half times our normal production of 
evaporated milk, and five times our nor¬ 
mal production of dried eggs. Yet such 
quantities do not bulk so very large 
when compared with our total agricul¬ 
tural production 

For example, while wheat production 
is to be reduced 16 percent under the 
1942 goals, lamb and mutton produc¬ 
tion will have to be increased only 2 
percent, milk 7, eggs 10, chickens 18, 
pork and lard 12, and the quantity of 
beef and veal marketed 10 percent If 
we use 100 as the index of farm produc¬ 
tion for the 1924-29 j>eriod, the average 
for 1936'40 was 105, the 1941 index 
will run about 113, and the 1942 pro¬ 
duction goal only 115. So we simply 
need an over-all increase of 2 percent 
in farm production to achieve the goals 

Britain will take only 6 to 8 percent 
of our output of the particular farm 
commodities she requires of us. 

Take milk as an example. During the 
latter 1930 s we produced about 106 
billion pounds a year. In 1940 we had 
an all-time high in farm production and 
the output was 111 billion pounds of 
milk. The 1941 output is expected to 
top that by being 117 billion pounds 
The goal for 1942 is only 125 billion 
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pounds, of which 5 billion will go to 
Britain and 3 will remain here to im¬ 
prove the American diet. 

But if all Americans had a “best 
adapted diet,” this country would uti¬ 
lize 20 percent more milk and 15 per¬ 
cent more butter. We should use fluid 
milk at a rate of 295 quarts a head a 
year instead of 168 quarts as at present. 
Incidentally, we should also use 70 per¬ 
cent more tomatoes and citrus fruits, 
100 percent more leafy green and yellow 
vegetables, and 25 percent more eggs 

Getting back to the milk can, though, 
this nation would use 140 billion 
}>ounds of milk annually, if all had 
“best adapted diets.” Compare that 
with the 125-billion pound production 
goal for 1942 which includes Britain’s 
5 billion pounds. 

Consider also what it would mean if 
we all got our full quota of the other 
foods mentioned above. It would mean 
an increase in our crop acreage equal to 
that used for export farm commodities 
in our l>est foreign-trade years. It 
would require a cultivated area equal 
to that in the State of Iowa—just to 
feed our own people 

f|TE shall step up our agricultural pro- 
™ duetive capacity to help lick the 
Nazis. We shall aid in feeding the na¬ 
tions which are fighting aggression But, 
at the very same time, we shall improve 
tlie nutritional status of our own peo¬ 
ple. When peace comes, we shall not 
destroy this productive capacity we 
have built. Instead, wc shall let it run 
to full capacity and learn how to dis¬ 
tribute the wealth it produces equitably 
to all who need it. 


Secretary Wickard, a dirt farmer 
himself, wdth a profound feeling for the 
underfed underdogs, is determined that 
all citizens of the United States shall be 
guaranteed a fidl basic diet after the 
war. Secretary Morgenthau has echoed 
this by saying: “My own feeling is that 
we should guarantee to every man, 
woman, and child the right to have 



Thoy thrlvo on ponny milk 


enough milk and butter, enough fruits 
and vegetables, enough of the protec¬ 
tive foods of all kinds so that every one 
can be fit to do his part in the world 
of tomorrow.” 

This country is rich enough agricul¬ 
turally to recognize every citizen*s right 
to have a minimum standard of food 
U|K)ii which he can live the life of a 
free man Exactly that is what officials 
of the Department of Agriculture mean 
to see provided for all 

A period of maladjustment, depres¬ 
sion, and despair could follow this war. 
But post-war plans are already lieing 
formulated to prevent that. These 
plans include rural public works, refor¬ 
estation, soil conservation, flood con¬ 
trol, electrification, education, medical 
care, better market facilities, better 
housing, libraries, and also industrial 
decentralization, along with such exten¬ 
sion and modification of the food-stamp 
and school-lunch plans as proves neces¬ 
sary to give every American his mini¬ 
mum basic diet These plans are of 
supreme importance as a bridge to a 
better way of life 

F ] ntil recently, we Americans have 
^ displayed little ability to make 
equitable distribution of the vast wealth 
that science and technology have lav¬ 
ished uj>on us. Yet, considered as a 
functional or engineering problem, pro¬ 
vision for the material needs of the 
common run of men offers no insupera¬ 
ble difficulty. We have the resources, 
the equipment, the techniques, the 
processes, the research lalioratories, and 
the trained manpower. 
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Fundamental in post-war days will 
be experiments in and study of distribu¬ 
tion. These, alone, can aid us in effect¬ 
ing the required readjustment of agri¬ 
cultural and industrial production, and 
in cushioning the social damage that 
might otherwise ensue. When ade¬ 
quately financed, they will maintain a 
floor beneath the physical health of our 
people and prevent the nation from re¬ 
peating past mistakes. Ultimately, by 
making full provision for the basic 
needs of our own people, we shall 
greatly increase our national income 
and well-being. 

That is what the food production 
goals for 1942 and food for Britain 
really mean. 

• • • 

TRANSFUSIONS 
Blood! Typos Now 
Quickly Determined 

A new testing technique, employing 
the dried serum of rabbit’s blood, 
will be used by army surgeons to clas¬ 
sify soldiers’ blood into one of the four 
known groups quickly, safely, and 
cheaply, according to Lederle Labora¬ 
tories, Inc., who developed the new 
method. The rabbit serum is used only 
for testing purposes and not for trans¬ 
fusions. Thus invaluable time will be 
saved in giving blood transfusions, when 
needed, to soldiers in the United States 
Army because each man’s identification 
tag will now be stamped to designate 
his blood group determined by army 
surgeons in advance. With this infor¬ 
mation always available, the selection 
of the man to give blood safely to an¬ 
other can be made immediately. 

Transfusions can be given safely only 
after tests have shown that the blood 
of the donor will safely mix with that of 
the recipient, and only human blood 
can be used. If blood of the wrong type 
should be given the patient, clumping 
of the donor’s cells would occur in the 
body of the recipient, causing a shock 
reaction and possibly death. The neces¬ 
sary tests, made by the old method with 
the scrum of human blood, were time- 
consuming when minutes might mean 
the difference between life and death 
for the patient. 

The new testing technique employs 
dried serum from the blood of rabbits 
which have been previously injected 
with human blood corpuscles of known 
groups. This treatment increases the 
potency of the rabbit’s blood in the sub¬ 
stances which differentiate the several 
'groups of human blood. The corpuscles 
are separated from blood drawn from 


-HEALTH SCIENCE- 

the treated rabbits, the dear serum is 
treated to remove non-specific sub¬ 
stances and then reduced to a powder 
by careful drying. In the dry, powdered 
form, the serum retains its value for 
test purposes indefinitely. 

Two types of dried rabbit serum are 
necessary for the typing of human 
blood. In making the test a single drop of 
the unknown blood drawn from a person 
is diluted with a small amount (about 
eight drops) of normal salt solution and 
two drops of the blood solution are 
placed separately on a clean slip of 
glass. To one drop is added the tiny 
amount of Anti-A powdered serum that 
can be picked up on the end of a tooth 
pick. Anti-B serum is similarly added 
to the other drop. At the end of half a 
minute, the two drops are examined 
with the naked eye or a hand lens. If 
no clumping of the blood occurs in 
either drop, the blood is Group O. If 
clumping occurs in both drops, the 
blood is Group A-B. If clumping occurs 
with one and not the other, the blood 
belongs to Group A or B according to 
which kind of dried serum causes the 
visible clumping. 

• • • 

SENSITIVE—-Light so fooblt that It can- 

not bo moasnrod by tho most doll- 
cot# optical Instrnmonts can bo por- 
coivod readily by tho hnman eye, ex¬ 
periments condnctod at Colombia Uni¬ 
versity show. Tho hnman eye, It was 
found, can perceive light If It falls 
on as few as live molecules of tho re¬ 
ceiving substance of tho retina, 

• • a 

GRAY HAIR 
Darkened by Doses 
of Vitamin B 

^ A marked darkening” of previously 
gray hair and growth of “new natural 
colored hairs” in 30 human beings has 
been achieved by small daily doses of 
one of the newest of the vitamin-B 
group, para-aminobenzoic acid, accord¬ 
ing to Dr. Gustav J. Martin, of the 
Warner Institute for Therapeutic Re¬ 
search, and S. Ansbacher, of the re¬ 
search laboratory of the International 
Vitamin Corporation, states Science 
Service . 

This is the first report before a sci¬ 
entific society of the “cure” of gray 
hair in humans by this vitamin, al¬ 
though there have been a number of 
reports of the darkening of gray hair 
in rats and mice with doses of both 
para-aminobenzoic acid and other B 
vitamins. 

Like the other B vitamins, the para- 


aminobenzoic acid is found in yeast and 
liver. For the treatment of gray-haired 
humans the synthetic vitamin, which 
costs about ten cents a pound, was 
used. The daily dose is 100 milligrams 
(about two-hundredths of an ounce). 
But Dr. Martin warned that it should 
be taken only under a physician’s di¬ 
rection because this chemical has other 
effects, some of which are only just 
being discovered. It counteracts the 
curative effect of the sulfa drugs, for 
example, and under certain conditions 
might raise the blood pressure. 

MIND AND BODY 

Dots Mental Receptivity 
Control the Physical? 

An amazing story of how a childless 
couple were finally able to have a child 
of their own after they had decided to 
adopt a baby has been told in Psycho¬ 
somatic Medicine by Dr. Douglas W. 
Orr, Menninger Clinic, Topeka, Kansas. 
Not infrequently a childless wife be¬ 
comes pregnant some time after adopt¬ 
ing a child. Some psychologists believe 
the supposed “sterility” was really 
caused by an unconscious opposition to 
childbearing. This opposition disap¬ 
pears with the adoption and rearing of 
a child. Deep psychological barriers are 
lowered, and the machinery of preg¬ 
nancy is enabled to function. 

Dr. Orr’s case was somewhat differ¬ 
ent. The wife’s apparent previous in¬ 
ability to bear a child was traced by 
psychoanalysis to her own childhood. 
Her father had wanted a boy. To grant 
this wish as far as possible, the mother 
brought her daughter up to be tomboy. 
She was made to wear tailored clothes, 
her boyish figure was praised, and she 
was encouraged to express her athletic 
abilities by playing golf with her father. 

Because of this, Dr. Orr continues, 
the young girl came to believe “she 
could not have a child because she was 
not enough like a woman, and she had 
no confidence that she could care for a 
child if she were to have one.” 

This state of mind carried over into 
married life because her husband en¬ 
couraged her to work. To her this 
meant, “you must go on being like a 
man.” This belief that she was too 
masculine, the psychoanalysis indicated, 
prevented her from becoming pregnant. 

However, when husband and wife de¬ 
cided to adopt a child, she was encour¬ 
aged by her husband to stop work. Hei 
resignation, Dr. Orr concludes, “en¬ 
abled her better than ever before tc 
turn toward and accept her basic fem¬ 
ininity.” Shortly after her resignation 
and adoption of the child, the wife 
became pregnant.— Science Service . 
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Our Navy s Air Arm 

Flying Sailors of the United States Have Long 
Been Regarded as Best Trained in the World 


JAMES L. H. PECK 

O ur Navy is at war. Its operations 
in both the Pacific and Atlantic 
involve two principle strategic missions, 
the ability to obtain enemy information 
quickly and with reasonable security; 
the firepower and flexibility to strike 
at these Axis sea forces once their in¬ 
tentions become apparent. This applies 
equally to cruisers, submarines, or air¬ 
craft—or the Navy as a whole—but the 
aircraft, because of their speed and 
range, are particularly suited to carry 
out these tasks No matter 
how formidable sea power may 
be on the surface, it requires 
the support of aviation to gain 
a decision against an enemy's 
sea-air combination Deprived 
of such support, surface vessels 
cannot operate with the nec¬ 
essary freedom of action. 

This is not news to the 
United States Navy. In Feb¬ 
ruary, 1913, Lieutenant John 
H. Towers—now Rear Admiral 
and head of the Bureau of 
Aeronautics, Navy Depart¬ 
ment—|>erformed the fleet’s 
first patrol flight and “discov¬ 
ered” the enemy at sea. Even 
before this flight was accom¬ 
plished, Towers and Glenn 
Curtiss—who had taught the 
former to fly in 1911—en¬ 
visioned a long-range flying 
boat. The Curtiss planes of 
the famous NC type were the first 
of such craft to be built, the fore¬ 
runners of our crack “VPB” patrol 
planes. In November, 1918, one carried 
aloft 51 persons in a test flight. That 
was news in those days. In the Spring 
of the following year, another flying 
boat, the NC-4, completed the first 
transatlantic flight; which was also big 
news. Today, our patrol bombers are 
capable of speedy non-stop crossings in 
routine operations. Three of the newer 
types can make it a round trip or re¬ 
main awing for a couple of days at a 
time 

Not so farsighted are the eyes of the 
“VSO” aircraft which are carried to sea 
aboard battleships and cruisers and 
launched from catapults for scouting 


purposes. These seaplanes, however, are 
highly essential for a numl>er of reasons 
which will be examined later. In No¬ 
vember, 1915, Lieutenant-Commander 
H. C. Mustin made the first catapult 
launching of an aircraft from the U S.S. 
North Carolina . Although this artificial 
take-off was the first to be made from 
a vessel, Lieutenant T. G. Ellyson— 
along with Towers and Lieutenant John 
Rodgers, one of the three original Navy 
aviators—had piloted a flying boat 
three years prior to this from a catapult 
built on a small dock at the Washing- 


scout-observation craft take wings from 
our battleships and cruisers by means 
of 70-foot catapults motivated by com¬ 
pressed air 

Just as America pioneered in these 
means of finding an enemy at sea, so 
did we conceive and develop methods 
for carrying out the second tactical pur¬ 
pose in naval warfare; that of striking 
with flexibility and heavy firepower. 
There is the dive boml>er. We made it 
first. Germany made it famous. We 
make it best. The Martin BM-1, closely 
followed by the Curtiss 02C-1 IJell- 
diver, both of which were of 1926-27 
vintage, were the first dive bonders as 
such to take to the air anywhere. Both 
the planes and the tactics in which 
they are employed have undergone con¬ 


tinual refinement in the interim. Al¬ 
though the Nazi stukas made the 
world dive-bomber-conscious during the 
Spanish, Polish, and Ixw Countries 
campaigns, the Navy's four new types 
are now far superior to any in the 
world in speed, warload, range, and 
armament. 

Then there is the tori>edo plane which 
is doing yeoman duty in the war at sea. 
It is, perhaps, the flying fleet’s most 
potent striking force. Although the 
British Admiralty used several types 
of planes for carrying torpedos before 
and during World War I, and they 
launched the first successful attack 
against a surface vessel late in 1915 
in the Sea of Marmara, the develop¬ 
ment of the torpedo plane to its pres¬ 
ent tactical efficiency is the handiwork 
of the United States Navy. Until the 
carriers Lexington and Saratoga entered 
service early in 1928, the torpedo 
bombers were fitted with twin |>on- 
toons: since that time, they have oper¬ 
ated from the carrier decks as wheeled 
landplanes. 

npHE aircraft carriers, great 
floating airports on which 
much of the flying fleet roosts, 
are last, but far from least, 
among America's contributions 
to naval science. The carrier, 
also, is not too new an idea. 
Eugene Ely, Curtiss test pilot 
and the original member of 
that now highly specialized 
profession, in November, 1910, 
made a flight from a plat¬ 
form built on the bow of the 
U.SS. Birmingham at Hamp¬ 
ton Roads, Virginia. In Janu¬ 
ary of the following year, Ely 
landed his plane upon a large 
platform built over the stern 
of the U S.S Pennsylvania 
anchored in San Francisco 
Bay. These were sensational 
flights, and were considered in 
the light of stunts rather than 
as practical demonstrations. After land¬ 
ing on the Pennsylvania , Ely took off 
from the same platform and returned 
to his base ashore. The aircraft car¬ 
rier had been born. Authority was 
given the Naval Aeronautical Service, 
as it was then called, in October, 1919, 
to convert the collier Jupiter into a 
carrier, and this ship was renamed the 
Langley. Three years later, to the very 
month, the first landing upon a carrier 
deck was accomplished by Lieu ten an t- 
Connnander G. deC Chevalier. A few 
minutes later, Lieutenant-Commander 
V C Griffin lifted the plane from the 
Langley s deck in the first take-off from 
a carrier. Seven of these floating air 
fields are now in the commission of the 
United States Navy, and eleven more 


ton, I). C., Navy Yard. Present-day 



All illustration* Official Photographs, U S. Navy 

Advanced trainers — obsolete service planes 
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are now in the course of construction. 

Navy ingenuity is not confined to 
these larger items; any number of im- 
jKirtant devices and much aircraft ma¬ 
terial were conceived and develoj>cd by 
the Bureau of Aeronautics Included is 
the carrier arresting gear, very secret 
and said to lx? finest in use anywhere; 
flotation gear to keep both plane and 
pilot afloat after emergency landings, 
the Sperry bombing sight, which gained 
fame in Army hands, but which was 
originally built to Navy S|>ecifieatioiis; 
a vital process for corrosion-proofing of 
aircraft metals, and many important 
gudgets and instruments which are the 
brain children of the design ami engi¬ 
neering divisions of the Naval Aircraft 
Factory. 

twthen the fleet goes to sea, the air 
™ force—with the exception of occa¬ 
sional lwmbing operations—remains a 
component of the fleet; just as much so 
as the battle force, cruiser force, or the 
scouting force. Despite its tactical im- 
portance, the air arm is but a part of 
the overall naval picture 

Let’s take a look at this picture. The 
fleet is far at sea in cruising formation 
ships are strung out over miles of 
tossing, angry ocean, one vessel barely 
within sight of the other. The man¬ 
euvers are worked out aboard the flag¬ 
ship on the admiral’s chart. 

Curtiss Seagulls (SOfiC-l's) and 
Vought-Sikorskv Kingfishers (0S2U- 
2*s) are shot from the catapults of 
the dreadnaughts and cruisers. These 
scout-observation planes sweep ahead 
of the fleet to spy out the movements of 
enemy vessels. They are joined by 
Brewster Buccaneers (SB2A-l’s). Cur¬ 
tiss Helldivers (SB2C-l*s), Douglas 
Dauntless (SBD-S’s), and Vought-Si- 
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korsky Vindicators (SB2U-2’s) from 
the carriers. These latter four types of 
eraft will stop scouting and commence 
bombing when the enemy is sighted, 
they are designated as VSB scout 
lumbers but go into action as dive 
bombers, which they are insofar as tie- 
sign and armament is concerned Radio 
contact reports from the other observa¬ 
tion planes to the flagship greatly facili¬ 
tate the “chart maneuvers” by keeping 
the admiral and his officers informed of 
the goings on. When the engagement 
starts, these scouts will also maintain 
contact with the “spotters” and “plot¬ 
ting rooms” of iheir respective ships to 
aid in range correction, thereby defeat¬ 
ing the pur|H>se of the enemy’s smoke 
screens, which are intended to conceal 
vessel movements and formations. 

Meanwhile, the carriers’ other planes 
are taking off. Crack fighters streak off 
to engage those of the enemy Big, fast 
torpedo bomliers such as the Douglas 
Devastators (TBD-l's) and Grumman 
Avengers (TBF-l’s) roar away to strike 
at the hostile main body. These eraft 
carry either torpedos or large bomb 
loads, depending upon the circum¬ 
stances. Higher up in the now smoky 
sky are the “big Iwmts,” the patrol 
lumbers that have come forth from dis¬ 
tant mainland or insular bases These 
include the giant Consolidated Coro¬ 
nados (PB2Y-2’s), Catalinas (PBY- 
.5’s), and Martin Manners (PBM-l’s 
and PBM-2’s) . 

The Naval Air Service’s position of 
pre-eminence is due largely to this 
sparkling array of aircraft, many of 
which have proved themselves nobly in 
service with Britain’s fighting Fleet Air 
Arm. Brewster and Grumman fighters 
have bested the vaunted Nazi Messer- 
sehmitts on many occasions, as well as 


the best craft Italy can put into the 
air. The Catalina boats have done 
yeoman duty in the Mediterranean, 
and it was one of these ships—with an 
American observer aboard—that spot¬ 
ted the Bismark after 1941’s greatest 
sea hunt. The Grumman F5F-1 and 
Vought-Sikorsky F4U-1 are among the 
world’s six fastest fighters; and none of 
the other four are naval craft carrying 
the many extras demanded by over-seas 
operations The naval expansion pro¬ 
gram calls for thousands of these crafts, 
the total to include the highly essential 
trainers and utility airplanes The larg¬ 
est naval air arm in the world for sev¬ 
eral years, our flying fleet is rapidly 
growing even stronger wings. 

This speedy growth necessitated the 
immediate training of thousands of 
pilots, navigators, bombardiers, gun¬ 
ners, flight mechanics, and ground per¬ 
sonnel. Like the planes they fly, our 
naval airmen have long been regarded 
as the best trained anywhere m the 
world, and this is the result of the phil¬ 
osophy of “naval aviators for naval 
aviation”; these young men are flying 
sailors rather than sea-going fliers. The 
time spent in learning about things 
nautical and becoming accustomed to 
maritime practice pays big dividends 
Without this specialized training, the 
fliers would l>c unable to identify types 
of warships, or distinguish between 
theirs and those of the enemy; they 
would be unable to interpret certain 
tactical maneuvers the> might observe 
from above or to carry out numerous 
other duties requiring sea training, such 
as scouting and search problems. 

HP he Naval Air Stations at Pensacola 
A and Jacksonville, Florida, and Cor¬ 
pus Christi, Texas, are hearing the 
brunt of the training of the new pilots 
called for by the expansion plans. The 
flying cadets enter one of these three 
schools with the rank of seaman, sec¬ 
ond-class, after they successfully com¬ 
plete a 30-day preliminary course at 
one of the several Naval Reserve Avia¬ 
tion bases throughout the country. 
Advanced training for carrier flying is 
conducted at the Miami Naval Air 
Station for graduates of the three larger 
schools who are to specialize in this 
type of work. ’The regular one-year 
courses at Pensacola, Jacksonville, and 
Corpus Christi have been cut to seven 
months duration in order to step up the 
training program, but the change does 
not result in a reduction of flying time 

The embryo aviators still receive 
about 225 hours of flight instruction, 
and are better equipped to fly one par¬ 
ticular type of plane than they were 
under the full-year training scheme. 
This has been made possible through 
specializatioir If the cadet is chosen for 
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fighter duty, he begins his training in 
landplanes and, upon completion of his 
advanced work, flies older fighter types. 
Cadets chosen for other carrier branches 
—scouting, dive bombing, torpedo 
bombing -follow a similar course. Only 
the selectees for battleship and cruiser 
seaplane duty and those for patrol work 
receive seaplane training; formerly, all 
Navy pilots flew seaplane trainers dur¬ 
ing the primary phase of their instruc¬ 
tion. Upon completion of the courses, 
the cadets receive their hard-earned 
gold wings and Ensign’s commission. 
Post-grad work, a sort of aerial intern¬ 
ship. involves further training and sea¬ 
soning with tactical squadrons of the 
Fleet. 

ac'k of the pilot training program are 
■*-* crew members, mechanics, and ad¬ 
ditional ground |>crsonnel who “keep 
’em flying” Enlisted men enter the 
many Navy trade schools to receive 
one-year apprentice courses, after which 
they go to naval station overhaul bases 
for further training Officers are af¬ 
forded special courses at the Naval 
Academy and certain colleges and uni¬ 
versities that have to do with areonau- 
tical engineering, naval architecture, 
and meteorology. When the flying fleet 
is at work a thousand or two miles 
from the nearest buse, this Navy per¬ 
sonnel must make repairs and perform 
the necessary engine, aircraft, and ac¬ 
cessory checks without the help of the 
specialists normally available at a large 
base An operational unit carries with 
it engine and aircraft mechanics, metal 
workers, carj)enter.s, radio technicians, 
armorers, and so forth. The squadron 
engineering officer—who is usually a 
graduate aero engineer as well as an 
experienced naval pilot—must know 
not only operating maintenance but 
also the practices and methods of repair 
maintenance. Each of the carriers and 
seaplane tenders has extensive shops 
and laboratories available for this over¬ 
haul work. 

Gunners, also, are usually mechanics, 
and these men arc trained at the San 
Diego and Norfolk air stations Bom¬ 
bardiers and navigators are trained at 
the Miami school. 

The Naval Air Service must have 
bases from which to operate. The ex¬ 
pansion has already increased stations 
and airdromes from the seven shore es¬ 
tablishments in 1039 to more than 30 
major bases, and, in addition, several 
auxiliary bases. All the new stations 
and bases in the Western Hemisphere 
will lie in operation by the time this is 
in print: these extend from Iceland and 
Greenland down to Georgetown, British 
Guiana; from Alaska down to Honolulu. 

Before this war is over, the Navy will 
undoubtedly have an opportunity to 


prove tiiat its planes, the men who fly 
them, and the tactics in which both 
arc employed have no equal in the 
world Secretary of Navy Knox phrases 
it best in his own words* 

“Since the invention of the airplane, 
our Navy has used more aviation than 
an> other major power, has put avia¬ 
tion to more uses in co-ordinated com¬ 
bat, including bombing and observation. 
It is a tribute to the officers and men 
who run our Navy that the lesson of 
sea-air jwiwer in World War 11 bore out 
a theon they had already put into 
practice ” 

• • • 

WATER 'CHUTING 

Marinas Use Gas 
Inflated Jackets 

As interesting and additional note 
on the training of Marine parachute 
troopers, supplementing the detailed de¬ 
scription published in our January issue, 
has to do with water jumps When 
United States’ sea soldiers are forced 
to “have the situation well in hand” by 
an attack from plane carriers, provision 
is made for landing the parachutists in 
the water. 

For this work the Marines are 
cquipi>ed with inflatable ruhlier jackets 
under their ’chute harnesses. As the par¬ 
achutist approaches the water, he slips 
out of his harness while still 10 or 15 
feet above the sea and drops into the 
water. Freed of the weight, the ’chute 
drifts away so that as the Marine rises 
to the surface after plummeting into 
the sea he is not likely to be smothered 


by having the silken canopy land di¬ 
rectly above him. Meanwhile, the Lea¬ 
therneck paratroofjer must remember to 
release the toggle on a small, metallic 
cartridge- -much like the one used in a 
charged water bottle—which is at¬ 
tached to the mouth of his deflated life 
preserver The cartridge is charged with 
carbon dioxide and blows up the rubber 
jacket, helping the ’chutist to rise to 
the surface, and to remain there.— 
A.D.R., IV. 

FLUORESCENT 

Fabrics for Use 
in Blackouts 

ySf orkkhs in factories and pedestrians 
in traffic can be made visible during 
blackouts by fluorescent-dyed clothing 
and ultra-violet lighting. Clothing dyed 
with fluorescent colors glows in invisible 
ultra-violet fight—permissible in black¬ 
outs—with a subdued radiance bright 
enough to be seen nearby but too 
weak to lie visible at a distance, even 
in a blackout otherwise complete. In 
blaeked-out plants equipj>ed with ultra¬ 
violet lamps, workers wearing such gar¬ 
ments are readily visible to their asso¬ 
ciates 

Traffic control during blackouts can 
be effected by using ultra-violet lamps 
in traffic lights and in the headlights of 
vehicles. In the invisible radiance from 
these lamps, clothing dyed with fluores¬ 
cent colors glows brightly enough to 
make persons wearing it visible to driv¬ 
ers or other pedestrians but not to avi¬ 
ators at a distance. 

Dyes of many shades, possessing fluo¬ 
rescent properties, are available for 
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60-foot sections with detachable legs 
having adjustable piers to fit any site 
contour and provide the required clear¬ 
ance for under-crossing traffic. Rigidly 
built of alloy steels, arc-welded through¬ 
out, the overpass incorporates box-beam 
side girders and floor joists and a solid 
steel floor plate. It is claimed that it 
can be assembled and ready for use in 
as short a time as two and one-half 
hours. When the overpass is to be 
moved to another location it can be 
carried by a two-ton truck-trailer outfit 
or on railroad flat cars. 

• • • 

RESPIRATORS—The Chemical Warfare 
Service of the United States has 
recently received delivery of 100,000 
respirators which weigh only one and 
a half ounces and yet will exclude dust 
particles as small as 1/25,000 inch in 
diameter. 

• • • 


ing night shifts. For windows in 
homes, felt is practical, as it can be 
tacked, glued, or pasted in almost any 
form without tearing, and can be cut 
to shape without ravelling. It also 
may be attached to shade curtain rol¬ 
lers, replacing the usual shade cloth. 
Colors—brown, green, navy and dark 
blue and olive drab—are just as satis¬ 
factory for the purpose as black, and 
of course are more desirable from the 
interior decorators standpoint. Felt 
may l>e flameproofed and mothproofed. 

Another material that has l>een 
proved satisfactory for “blackout” use 
in the home and factory is Sisalkraft. 
This sheeting has been war tested in 
England since 1989 and it is still being 
used today. It has been approved by 
the Air Ministry, Admiralty, War Of¬ 
fice, H. M Office of Works, Ministry 
of Home Security, and other depart¬ 
ments of the English Government. 

One reason that Sisalkraft is effective 
for blackout, purposes is that it is com¬ 
posed of two sheets of kraft paper 
cemented together with two layers of 
asphalt and reinforced witli sisal fibers. 
This composition makes Sisalkraft 
opague, strong, pliable, and, above all, 
highly reflective, so that a factory 
using this material as a blackout docs 
not need any additional jx>wer for 
lighting, whereas black cloth absorbs 
light and painting prohibits the use of 
daylight Sisalkraft can be used as a 
screen on wood frames, made to fit 
the window opening tightly, or as a 
roll curtain. In England they have 
found that a 9-inch overlap on the 
sides of the windows is essential when 
used as a curtain Sisalkraft reflects 
approximately 70 percent of the light 
that impinges on it, and, furthermore, 
the material can be rolled up or re¬ 
moved during the day, thus permitting 
the use of natural light. 


Ufl; Ftnornfccnt-dyad clothing In 
light and, right. In thn darknass 

application to various textile fibers and 
fabrics, according to officials of the 
Cairo Chemical Division of American 
Cyanamid Company. In ultra-violet 
light, they give fluorescent colors vary¬ 
ing from violet through blues, greens, 
yellows, oranges, and browns to rich 
reds. 

• • • 


AIR CONDITIONING—-In protecting 
pownr and tqalpmant. In spending 
tha prodnetlon of thousands of artlclas 
ot datensa machlnary back of thn linns, 
and gnnnrally In helping mnn and ma¬ 
chinal to work batter, air conditioning 
Is month by month incrnaslng Its sar- 
vlcn to thn all-out war efforts of thn 
nation. 


CURTAINS 

For Blackouts: of 
Wool, Paper 

Blackout” requirements at pres- 
ent are puzzling many people in all 
sections of the country Due to the 
heavy demand for appropriate material 
for such use, shortages have occurred 
in some localities. The Felt Associa¬ 
tion, Inc., stated recently that it had 
been noted that many people do not 
realize the adaptability and advantages 
of wool felt, an available commodity, 
for blackout curtains. Ordinary light 
will not penetrate felt of suitable grade, 
and it may be readily used for win¬ 
dow shields for office buildings, power 
houses, water works, and other types 
for factories and defense plants work¬ 


• • • 

OVERPASS 

For Spaeding-Up 
Cross Traffic 

Biukfly referred to in the article on 
the army engineers, “Builders For the 
Army,” published in our issue of De¬ 
cember 1941, was “a portable overpass 
invaluable when one column of troops 
must cross another’s line of march.” 
Such a [Kirtahle overpass has also lieen 
develoj>ed by T{ («. LeTourneau, Inc., 
which not only has military implica¬ 
tions but also can be brought into serv¬ 
ice during especially heavy traffic j>e- 
riods or can be left permanently in one 
location for civilian use. 

The portable overpass, shown in one 
of our photographs, consists of three 



Expedites traffic movements, both military and civilian 
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Rolling Off a Log 

Plywood Made Available for Many New 
Applications by Development of Synthetic Adhesives 


THOMAS D. PERRY 

P lywood, which consists essen¬ 
tially of layers of veneer bonded 
together with adhesive, is an ancient 
material that in very recent years has 
been freed from former limitations to 
an extent making it of pronounced 
value to defense activities as well as to 
normal peacetime uses. Limitations on 
the use of plywood have always been 
those of the available Iwnding agents 
and the technique of using them. Until 
the practical development of synthetic 
resin adhesives during the last ten 
years, many fields of possible applica¬ 
tion were barred to plywood by the in¬ 
ferior durability of conventional glues. 
Now, with dependable bonding agents, 
plywood not only is meeting what 
might be termed its logical uses but 
is being put to work in unexpected 
fields, where it can satisfactorily take 
the place of less generously available 
materials, such as the lighter metals. 

The rudiments of modern plywood 
construction—that is, with the grain 
of alternate layers at right angles— 
were first recognized between 1830 and 
1840, in piano pin planks made of 
sawed veneer. The purpose of the cross 
layers was to insure a firm grip of the 
wood fibers on the shank of the tuning 
pin, so that after many years of twist¬ 
ing, the grip would still be firm and no 
signs of splitting would be manifest in 
the wood. 

The making of cross-laid veneer prod¬ 
ucts began to emerge as an industry 
early in the 1880*s but grew rather 
slowly until about the beginning of 
World War I. The unusual ratios of 
strength to weight in plywood at¬ 
tracted the attention of the early air¬ 
craft engineers, who used plywood ex¬ 
tensively in the primitive aircraft of 
that time. One of the handicaps to 
the new industry was the terms “ve¬ 
neer,” “veneered,” and “veneering,” 
which suffered from somewhat sinister 
dictionary definitions. Manufacturers, 
trade associations, and government 


Courtesy Technology Review, from which the 
present text wes slightly condensed. The author 
is Sales and Development Engineer of the Resin¬ 
ous Products and Chemical Company and author 
of a book entitled "Modern Plywood." 


agencies joined in the search for a bet¬ 
ter name. The author well remembers 
the earnest discussions of those days, 
resulting in the choice of the term 
“plywood,” which has since become 
the standard description of basic ve¬ 
neer assemblies. It had been an ob¬ 
scure technical term, little used and less 
understood, but has come to carry its 
new responsibility most efficiently. 
Plywood is a product made of veneer, 



Courtesy Institute of Aeronautical Sucncc 

All-directional prosmro for bond- 
Ing plywood structural, ai lu 
forming half-fusolagot, if socurod 
by the floxlbla-bag method. I: Bag 
F If inflated through J and re¬ 
strained by shell G, attached to 
base H. Mold £ (metal or wood) 

Is recessed for frame members; 
veneers thus are bonded Into ply¬ 
wood and plywood Is attached to 
frame in one pressure applica¬ 
tion. II: Bag encloses aileron N, 
temporarily fastened together. 
Bag Is deflated through P, which 
remains as a vent. Tank M is filled 
through Q, imposing external 
pressure through the bag on the 
aileron, fabricated of plywood 

as shoos arc made of leather, as ma¬ 
chines are constructed of iron and steel, 
as houses are built of wood and ma¬ 
sonry, and as cloth is woven from 
thread and yarn. 

Serviceable plywood requires a suit¬ 
able quality of veneer and a depend¬ 
able adhesive. The older conventional 
glues—animal, casein, vegetable, and 
soybean—had their good qualities and 
would render acceptable service under 
ordinary conditions. When subjected 


to Severe heat, moisture, and exposure 
to weather, however, none of them 
would withstand prolonged service, 
and, as a result, the use of plywood 
was restricted to moderately protected 
locations. Plywood made with the old 
glues was, of course, often blamed for 
failures that were caused by unintelli¬ 
gent adaptations. 

During World War I, both cold- 
pressed casein and hot-pressed blood 
albumin were used in airplane construc¬ 
tion, as they were then the best-known 
water-resistant glues. Both were of 
limited durability, were attacked by 
molds and fungi, and would deteriorate 
under severe exposure. The inadequacy 
of these glues, coupled with the vigor¬ 
ous promotional efforts of the rapidly 
developing aluminum industry, more or 
less sidetracked the use of plywood for 
aircraft. As a consequence, the air¬ 
planes of the succeeding £0 years were 
largely made of the lighter metals. 

tn thk early 1930\s resin adhesives 
were little more than interesting 
laboratory experiments, but of definite 
promise if their cost could be reduced. 
Around 1985 a phenol formaldehyde 
resin film, from domestic sources, be¬ 
came available at reasonable cost. It 
required curing, or hardening, under 
simultaneous heat and pressure, and 
the bond was irreversible; that is, it 
would not weaken or deteriorate from 
heat, moisture, or fungus. In durabil¬ 
ity, the bond would outlast the wood 
itself. It was soon recognized to lie an 
adhesive with such service character¬ 
istics as to make plywood fully avail¬ 
able for aircraft and boats. Supple¬ 
mentary to this resin film were a 
number of other resin adhesives, both 
urea and phenolic, with similar ser¬ 
vice qualities. The ureas were not 
quite so durable as the phenolics but 
could l>c cured even at room tempera¬ 
tures The phenolics, which equaled 
the first film in durability, became 
available in liquid and dry forms for 
a wider range of applications 

Veneer is the raw material, direct 
from the tree or log, from which ply¬ 
wood is assembled with a suitable ad¬ 
hesive. Over 90 percent of the veneer 
used is rotary-cut on a lathe, much as 
paper is unrolled Sliced veneer is cut 
similarly from the flat side of a log 
segment, but can be no wider than the 
log. The cutting of rotary veneer gives 
much higher log yields than does sav¬ 
ing into lumber. Veneer is used, of 
course, for many products other than 
plywood, such as fruit and vegetable 
containers, hand baggage, and so on 
Since wood is strong lengthwise and 
weak width Wise, the crisscross struc¬ 
ture of plywood, offsetting this width- 
wise weakness, imparts to the material 
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substantially equal strengths in both 
directions. The original strength of 
the wood is reinforced by the adhesive, 
so that the aggregate strength of the 
integrated plywood is greater than the 
total strength of the veneers composing 
it. Plywood in its simplest form, three- 
ply, has two outer layers with parallel 
grain, each half the thickness of the 
center layer, or core, which has its 


grain at 90 degrees to that of the 
faces The result is what is called a 
balanced construction. 

Another common construction is 
five-ply, in which the strength of the 
wood fiber may l>e equalized in each 
direction, or in which a thick lunil>er 
core may be used to give a dominant 
strength m the direction required. In 
the standard five-ply type, the cross 
layers between the core and faces are 
called “crossbands M Crossbands of A 
inch will give adequate stability to 
plywood one inch thick. 

‘M’ulti-ply constructions, seven, nine, 
eleven, thirteen, and so on, are 
often used when strength distribution 
and durability factors are imjKirtant, as 
in aircraft and boats. An even number 
of plies is seldom used, as it results in 
an unbalanced construction and tends 
to cause warping and twisting. An ex¬ 
ception is two-ply, which is often made 
for curved work, where the reinforcing 
of the double layer reduces the hazard 
of rupture of the veneer during bend¬ 
ing. Two-ply is seldom an ultimate 
product but is, rather, an intermediate 
step toward the manufacture of a 
higher ply. 

Laminated wood, a term used to 
describe a veneer construction in which 
all layers are parallel, is usually made 
in plywood factories. Its purpose is to 
maintain lengthwise strength and stiff¬ 


ness, which are sacrificed in standard 
plywood constructions. In fact, lami¬ 
nated wood is stronger than normal 
solid wood of the same dimensions, 
because of the overlapping of the 
slightly angling wood grain. 

Generally, the thinner the veneer 
layers, the stronger the plywood or 
laminated wood. Veneer can be cut as 
thin as 1/100 inch, but economic con¬ 
siderations prevent the ex¬ 
tensive use of veneer thin¬ 
ner than 1/40 inch. 

The applications of ply¬ 
wood rely upon qualities 
peculiar to the material, 
which may be summarized 
thus: The strength of ply¬ 
wood may be distributed 
equally in both directions, 
whereas normal wood has 
a predominant strength in 
one direction only. Ply¬ 
wood cannot be split, be¬ 
cause of the holding pow T cr 
of its adjacent layers. The 
shrinking and swelling of 
plywood, under exposure 
to moisture, are relatively 
slight. Wood does not 

shrink appreciably end¬ 

wise, and the widthwise 
veneer is held to stable di¬ 
mensions by the immedi¬ 
ately adjacent endwise layers. This fac¬ 
tor reduces w’arping far below that of 
normal solid wood. After gluing, ply- 
wood can be bent and curved to a much 
greater extent than normal 
wood, because of the rein¬ 
forcing effect of the neigh¬ 
boring layers. The limber 
veneer layers can also be 
bent during bonding, wdien 
they easily slip by each 
other but are sturdily held 
in the curved position by 
the adhesive. The strength- 
lo-weight ratios of plywood 
are exceptionally good, es¬ 
pecially for aircraft and 
watercraft. 

Consideration lias so far 
been given to normal ply¬ 
wood, in which wood com¬ 
pression is nominal and 
only enough to bring the 
veneer surfaces into close 
contact. If greater pres¬ 
sures (500 to 1500 pounds 
and even higher) are ex¬ 
erted, the veneer is compressed into a 
high-density plywood with a larger 
amount of wood fiber per square inch of 
cross section and a proportionately 
greater increase in strength. If the ve¬ 
neer layers were originally 1/30 inch 
thick and are compressed to 1/45 inch 
with a resin adhesive between them, a 
substantial amount of resin impregna¬ 


tion occurs. A 50 percent increase in 
material will double both tensile and 
shear strengths. 

Several ty|>es of high-density ply¬ 
wood are made, depending on the ratio 
of wood fiber to resin, on the pressure 
exerted, and oil the kind of resin used. 
A phenolic resin film can be employed 
to give a product which is essentially 
wood reinforced with resin, with wood 
characteristics predominating. The film 
process is simple, and the amount of 
resin can be controlled by the thick¬ 
ness of the veneer layers. 

Another method for high-density 
work, which produces what is re¬ 
ferred to as “impregnated wood,” 
forces liquid phenolic resin into the 
voids of the wood fiber, and then, 
after reducing the solvent content by 
predrying to avoid blisters in hot- 
pressing, compresses the whole in a 
hot-press, as with the resin film. The 
result is a resin reinforced with wood 
fiber, in which resin characteristics 
dominate. The resin content is con¬ 
siderably higher (of the order of 30 
to 10) than in the film product, and 
water absorptive capacity is less. Both 
products arc affected far less by mois¬ 
ture than is normal wood or plywood. 

An interesting development of high- 
density plywood is that of variable- 
density construction. Here more layers 
of veneer are used at one end than at 
the other and the whole assembly is 
compressed to an even thickness, re¬ 


sulting in greater compression and 
higher density at one end. 

The ability to predetermine density 
and strength gives to designers of ply¬ 
wood structures a facility that exists 
w r ith few basic materials. While this 
procedure can be compared with the 
alloying and heat-treatment of metals, 
it has an even wider application range. 



Courtesy Plyweld 


On* application of the ultimata product of 
tho procois of rolling oft a log. This experi¬ 
mental plywood romp, dovolopod by tho Unitod 
States Army, will carry largo loads. Tho In¬ 
dividual soctions aro quickly folnad at tholr 
finger-like ends with pins and aro oasily 
transported by Army trucks to tho point of uso 



Courtesy Bristol Aircraft Corporation 


Laminated lumbar and plywood in a Ufa raft. 
Tho ring is mod# of balsa wood, rosin bondod, 
doweled, and tightly wound with canvas strips. 
The floor Is porforatad plywood. Ton by 
five and a half foot, tho raft accommodates 25 
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Plywood lends itself efficiently to 
forming and shaping Attachment or 
connector clips made of plywood are 
easily bent and bonded between pairs 
of heated metal dies. These clips and 
braces can be made of normal or 
high-density plywood, depending on 
strength requirements. The use of 
them, with adhesives, in constructions 
involving plywood-to-plywood or plv- 
wood-to-frame members, reveals one of 
the marked advantages of plywood 
over the metals. Riveting, spot weld¬ 
ing, or strip welding must l>e employed 
with metals, whereas the clips or 
braces used with plywood can be glued 
over their entire area and supple¬ 
mented, if necessary, with mechanical 
fasteners to maintain pressure until the 
adhesive gets its initial grip. Rivets 
are costly, the installation of them is 
time-consuming, and the irregularities 
of the resulting surface are most un¬ 
favorable in air or water currents. 
Glued plywood provides the smooth 
streamline surface, strongly attached 
to its framework, which is so essential 
in aircraft and boats. This forming 
and shaping can be done best in heated 
dies, using thermosetting resin adhes¬ 
ives. 

/~\nk of the newer techniques in the 
” plywood industry, although it has 
been used in rubber vulcanizing for 
y ears, is the flexible-bag method of 
applying pressure. A distinct advan¬ 
tage of this process is its quality of 
fluid, or all-directional pressure—in 
other words, the pressure is |>erpendi- 
cular to all flat or curved surfaces 
within its range This fluid pressure 
can be exerted in a number of ways 
and the fluid-pressure medium can be 
air, steam, hot water, or a combination 
of them, the chief problem being rapid 
application. 

The assemblies on which the tech¬ 
nique is usable can be of veneer or of 
two-ply, of such widths and sha|>es as 
will make tight-fitting joints without 
overlapping In the half-fuselage 
shown in one of the drawings, the in¬ 
ner strips of veneer are longitudinal 
and tajiered like barrel staves, the cen¬ 
ter layer is of moderately wide half 
hoops, and the outer layer is parallel to 
the inner layer. If a boat hull is to 
be made by this process, large two-ply 
sheets are customarily used, with V\s, 
or gores, cut to permit proper curving 
or tapering of the layers. In an aileron, 
the skin covering may be made of 
either veneer or plywood, often laid at 
an angle of 45 degrees to the axis of 
curvature and temfiorarily attached to 
the inner framework until the adhesive 
acquires its grip. These are only two 
relatively simple constructions using 
resin adhesives of the phenolic type; 


' i 



Courtesy Ply wold 


An experimental plywood tow- 
boat for tho United States Army. 

It hat an ovorpoworod engine 
and marked qualities of maneu- 
vorablllty. Special rails for han¬ 
dling tho boat In and out of tho 
water are shown In illustration 

many others employ combinations of 
these processes and apply flexible pres¬ 
sure in other ways. 

The flexible-bag process permits 
making shell or monocoque construc¬ 
tions of an infinite variety of slmj>es 
and range of complexity. The method 
may l>e compared to the drawing of 
metals lietween pairs of dies, but it 
has the distinct advantage of resulting 
in a product that is more nearly free 
from internal stresses than is drawn 
metal It is also true that plywood can 
be molded into many complex shapes 
which'are beyond the practical range 
of drawn metal. 

wtkll demonstrated is the fact that 
** resin adhesives have definitely 
greater durability when cured with 
heat than when cured with chemical 
reagents. For plywood constructions 
up to an inch in thickness, the surface 
application of adequate heat is entirely 
practical. For assemblies several inches 
thick, other methods of heat applica¬ 
tion are imperative The most satis¬ 
factory solution, so far, is to put the 
clamped plywood assembly in a high- 
frequency electric field of some five 
million alternations each second, pro¬ 
vided by flat metal electrodes which 
arc insulated from the metal parts of 
the press and are placed at the bottom 
and top of the assembly and within 
the press. The heat thus generated 
raises the tem]>cratiire of the assembly 
within the field to the point necessary 
to polymerize the resins. The lines of 
resin adhesives arc found to lie some 
20 degrees hotter than the adjacent 
wood, which is a favorable gradient 
that does not tend to dry the wood 
excessively. Other than this differen¬ 
tial, the entire assembly in the field is 
heated instantly and the cure of the 
resin can lie effective in a matter of 
minutes, depending on the intensity 
and capacity of the field. 

Applications of plywood which are be¬ 
coming increasingly important in the 


defense program are more readily visual¬ 
ized with these recent developments in 
perspective against the contrasting 
background of earlier limitations. Air¬ 
planes are one of the major products in 
which plyw’ood can be of substantial 
inqiortanee in the present defense pro¬ 
gram. Perhaps the most obvious way in 
which plywood can serve the airplane 
builder is that of skin covering for the 
wings, tail parts, rudder, ailerons, stabil¬ 
izers, and the like. Here the external 
streamlining of plywood, combined with 
its factor of stiffness to weight, gives it 
advantages over thin metals, which 
require riveting and welding and are 
less able to resist the aerodynamic 
forces without buckling and vibrating. 
The multitude of ribs and framing 
members required to supj>ort metal 
facings can be substantially reduced in 
constructions where several layer* of 
plywood covering are superimposed for 
stiffness, all within permissible weights 
and strengths. Adequate resin adhe¬ 
sives are available for both the ply¬ 
wood bonding and the assembly 
Derations. Plywood wings arc now 
extensively used in military training 
ships. 

Plywood fuselages, of molded mon- 
ococjue sha|M!S, have been made 
and flown successfully. Molded noses 
and nacelles, from plywood, are in ac¬ 
tual production for several tyj)c.s of 
Canadian fighter planes. The chief 
drawbacks here are the lack of scien¬ 
tific strength-data and the formulas 
essential for efficient design. 

Spruce spars are almost universal in 
smaller planes, yet solid spruce is 
scarce and costly. Laminated spruce 
is stronger than solid spruce, easier to 
obtain, far more uniform, with greater 
yield from the log. The chief problem 
in the use of spruce spars is that of 
attaching them to the fuselage and 
the landing gear; normal spruce has 
relatively low bolt-holding power. 
Solution of this problem is offered by 
high-density plywood with raised, or 
embossed knobs on one side. The 
knobs can be pressed (that is, drawn 
by bolts) into the lighter and softer 
spruce and firmly glued in addition. 
These high-density plywood attach¬ 
ment plates distribute the load trans¬ 
mitted from the landing gear, over as 
large an area of the spar as is neces¬ 
sary. Not only do they serve to reduce 
the use of metal but they can be made 
by woodworkers on woodworking ma¬ 
chines, both of which are far more 
plentiful than the corresponding facili¬ 
ties in the metal field 

Propellers need to be sturdy at the 
hub, where weight is not objectionable, 
and light in weight at the tip, where 
centrifugal forces are serious. Variable- 
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density plywood meets these require¬ 
ments and gives to the blade the resili¬ 
ency of wood and the excellent fatigue 
characteristics of wood. Profilers so 
made are extensively used in England. 
These adaptations of plywood to air¬ 
plane construction refer specifically to 
the smaller and lighter planes, includ¬ 
ing perhaps all types of training ships 
for military aviators. Experience must 
be gained in these smaller units, so 
that changes from metal to plywood 
in the larger planes may be based on 
actual demonstrations of serviceability 
under severe conditions. For the pre¬ 
sent, many non-stressed parts of the 
larger planes, such as bomb-bay doors, 
instrument boards, manhole and hand¬ 
hole rings, covers, doors, floors, and 
the like, may be safely made of ply¬ 
wood. An ingenious ribbed plywood 
floor, combining great stiffness with 
light weight, has recently been pat¬ 
ented. 

In large seagoing vessels, plywood 
has established a distinct place for it¬ 
self in partitions and bulkheads. Cross- 
bands and faces are glued to a light¬ 
weight asbestos core, providing fire¬ 
proofness together with attractive and 
noncorrodible surfaces. Plywood can 
also be made with metal faces, or metal 
inner layers. Curved and rounded par¬ 
titions can lx? made of plywood of still 
different constructions. 

TMany smaller vessels, such as de¬ 
stroyers, Coast Guard cutters, and 
the like, are designed with plywood 
bulkheads, dividing the boat into many 
compartments, for safety. Such bulk¬ 
heads also serve as important strength 
members in the Ixxit structure. They 
are lighter and more resistant to the 
elements than is metal, more free from 
shrink and swell than is solid wood, 
and far less prone to cracks and leaks. 
Plywood sheets up to 80 feet long 
by eight feet wide have been made for 
the hulls of such boats and are now 
in production. Several layers are used 
on the hull, with staggered joints. For 
the superstructures on such water¬ 
craft, streamline housings of molded 
plywood are beyond the experimental 
stage and may soon become standard. 

The utility of plywood in boats in¬ 
creases as the size of the boat decreases. 
For boats 20 feet and under, thousands 
of hulls have been made by the flexible- 
bag molding process. Ribs and frame¬ 
work can be substantially reduced and 
often eliminated. Angling strips can 
be placed inside to serve as bracing 
members. Plywood for such boatwork 
is usually made in two-ply sheets, 
several layers being used to add up to 
a total thickness of J inch and more. 
These boats are far lighter and sturdier 
than those of the conventional con- 
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struction, and the problems of shrink¬ 
ing and calking are practically elimi¬ 
nated. 

Another interesting development is 
a pontoon molded from veneer and 
plywood. It weighs far less than sheet 
metal, so that fewer men can handle 
the units and truck-carrying capacity 
is multiplied several-fold. These pon¬ 
toons are clamped together to support 
the runways of temporary pontoon 
bridges. The pontoons nest on the 
truck bed and require a height of less 
than one foot per unit. Ramps, or 
walkways, for use in pontoon bridges 
arc also being made of plywood. Life 
rafts and towboats are other applica¬ 
tions of the material. 

Periodic rumors are heard that the 
supply of black-walnut lumber for 
gun-stocks is inadequate; in any event, 
the elapsed time from the green tree 
to the seasoned blank is unreasonably 
long. Plywood has been tested and 
found adequate, and is much more 
quickly available. Several species of 
veneer, pressed to the desired density, 
can lx? used. 

When made of solid lumber, army 
lockers for soldiers’ personal possessions 
arc heavy and likely to develop un¬ 
sightly and untid> cracks. With metal 
lockers, moreover, rust, corrosion, and 


A. P. PECK 

A m id-western manufacturer had 
closed a contract for 400 
medium tanks for the British govern¬ 
ment. Hence the plant would require 
400 each of various tyjies of eyes 
formed on arms and links for operating 
engine and turret controls. Also needed 
would be 400 each of specially shaped 
angle brackets for panel and dashboard 
mountings and a variety of other metal 
forms, each in multiples of 400. 

Under ordinary circumstances these 
production requirements would be 
filled by means of a series of special 
forming dies, with consequent loss of 
time while the dies were being designed 
and made. Then, when the job was 
finished, most of the dies would prob¬ 
ably be worthless for other purposes, 
after having been used for only 400 
operations. Not only would the time 


denting become serious problems. 
Waterproof resin-bonded plywood 
hence has been used extensively in 
recent contracts. 

Other uses of plywood, common to 
both civilian and military life, include 
concrete forms, prefabricated houses 
for defense workers and for military 
cantonments, furniture for living quar¬ 
ters and for offices, truck bodies, pro¬ 
files for shipbuilding, patterns for 
foundry work, industrial buildings and 
equipment, partitions, and many other 
products. 

Those who have studied the many 
problems involved in the intelligent 
use of plywood are becoming more 
keenly aware of the fact that it can¬ 
not be adequately evaluated and util¬ 
ized according to the experience and 
knowledge gained from the use of 
metals. Wood and plywood have quali¬ 
ties and advantages that frequently 
are quite different from those of other 
materials. Certain tasks can be per¬ 
formed better by metal products, 
others by units made of veneer and 
plywood In no sense is one a substi¬ 
tute for the other The skilful com¬ 
bination of both materials will result 
in an effectiveness, a suitability, and 
an economy that cannot be secured 
by either alone. 

• • 


element militate against the use of 
dies, but the cost would be out of pro¬ 
portion to the results. 

Such production problems, not un¬ 
usual under present-day circumstances, 
can often be solved by the use of a 



Hand oporatod "production lino" 


Duplicating Without Dies 

Short-Run Production Requirements in Metal 
Shapes Met by Ingenious Hand-Operated Tools 
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Clos«-ups of tke unit tools shown 
in tho illustration on the opposite 
page. Top to bottom: The shear, 
the brake, and the bending de¬ 
vice. To the left In the bottom 
picture are shown the two parts 
which are used for converting 
the unit for forming either right 
or left-hand radii with the side 
members turned out instead of in 

series of hand-operated duplicating 
tools which turn out precision work for 
short metul runs and for experimental 
development projects. These tools, 
known by the name of Di-Acro, include 
a bench shear, a brake to produce non¬ 
stock-size channel and angle forms, 
and a bending unit which can produce 
a wide variety of curved and angle 
forms from any ductile metal, the 
range of contour bending being limited 
only by the expansion and contraction 
limits of the material being formed. 

One of our photographs shows a 
shop “production line” using these 
hand tools. In the background one 
operator is shearing stock material to 
correct size. The worker in the center 
is using the brake to create the re¬ 
quired angle in the sheared material, 
while the third operator is bending 
the angle members in right- and left- 
hand radii as called for by specifica¬ 
tions. On the l>ench in the foreground 


—SCIENCE IN INDUSTRY- 

are a variety of the shapes that can 
be produced by the bender through 
simple adjustments of the mechanism— 
adjustments that can be made by any 
ordinary apprentice-machinist and do 
not require the skill of a tool or die 
maker. 

Since these tools arc designed to 
produce duplicate shapes with the same 
accuracy as can be obtained with 
blanking or forming dies, it is obvious 
that the tools themselves must be of 
precise construction and provided with 
accurate stops that will make possible 
working within the ordinary tolerances 
of die accuracy. 

The shear in the “production line” 
illustrated is designed to meet the re¬ 
quirements for a machine that will fit 
into industrial operations between the 
heavy floor-tyi>e foot-operated shear 
and the small thumb-and-finger “tin¬ 
smith” shear. By means of adjustable 
stops it can be set for die duplicating 
work, for trimming metal stampings, 
and for working stock size materials. 
The oj>erator of the shear has close 
observation of hi* work at all times; 
the hand-operated lever provides a 
sensitive cutting control, yet the stabil¬ 
ity of the device makes possible accu¬ 
rate light shearing 

The brake device fits into the in- 
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TELEPHONE SAVINGS 

Reclamation And 
Substitution For Conservation 

A saving of more than 5,000,000 
pounds of metals vitul to defense needs 
including enough aluminum to build 
more than 275 fighter planes, or half as 
many bombers, was effected during 
1941 by the Bell Telephone System 
through a materials substitution pro¬ 
gram. 

In addition to such savings arc the 
reclamation activities which the Bell 
System has been carrying on since 1981. 
At Tottenville, on Staten Island, New 
York, its reclamation unit, the Nassau 
Smelting and Refining Company, last 
year supplied the System with more 
than 42,000,000 pounds of metal, ob¬ 
tained chiefly from non-ferrous metals 
in outworn equipment, structures, and 
supplies junked by telephone compa¬ 
nies. The amount thus junked in the 
course of a year totals upwards of 
100,000,000 pounds, three-fourths of 
which is in metals. 

How to make the most effective use 
of materials, particularly of new mate¬ 
rials as they become available, has been 
under study by the Bell System since 
1925. Immediately after the outbreak 


dustrial picture in the same manner 
as the shear—between the floor-type 
brake and the hand-operated vise and 
pinchers. Angle and channel forms can 
be produced in sizes from 1 inch up¬ 
ward and other types of folds can be 
accomplished to 110 degrees of radii. 

The bending unit is a basic type of 
machine which will duplicate many 
varieties of metal pieces throughout a 
wide range of contour bending. The 
unit will receive without alteration to 
its design simple conversions for form¬ 
ing angle, channel, rod, round or square 
tube, round, square, half-round or flat 
wire and strip stock (flat or on edge). 

As noted before, these units are 
designed for co-operative application 
to short metal runs, producing by 
hand an accurately duplicated run of 
pieces long before conventional blank¬ 
ing or forming dies could be completed 
for regular ojieration. Thus they can 
be applied either to a complete job, as 
in the rase of the 400 tanks mentioned, 
or can be used as stop-gaps to fill in 
between the completion of a design 
and the completion of forming dies, 
where the ultimate aim is high-speed 
mass production. In such a case these 
hand-operated units will permit actual 
production to start much earlier than 
would otherwise be the case. 

• 

of the present war in 1980. a survey was 
made of critical materials used in mak¬ 
ing telephones and telephone equip¬ 
ment, and the determination of suitable 
substitutes was undertaken. With this 
advance preparation, the System is now 
able to make various substitutions in 
ways that interfere as little as |H>ssible 
with the continuation of first-class 
service. 

The substitution program is made 
|H>ssible by long range planning, re- 
sea roll by the Bell Telephone Labora¬ 
tories, and readjustments in manufac¬ 
turing by the Western Electric Com¬ 
pany, manufacturing arm of the Bell 
System. These efforts diverted for 
defense use in 1941 nearly 1,700,000 
{annuls of aluminum, about a third of a 
million pounds of nickel, more than 
8,000,000 {annuls of zinc, and 8300 
pounds of magnesium. 

An example of substitution is the use 
of steel instead of aluminum in making 
the ‘‘finger wheels” in dial telephones. 
In this item alone the Western Electric 
Company is now saving about 65 tons 
of aluminum annually. The use of zinc 
is being materially reduced by coating 
much of the hardware used on tele¬ 
phone pole lines with lead instead of 
putting these products through a gal¬ 
vanizing process. 

With the need to conserve rubber, 
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Western Electric planned to be using 20 
percent less of tins material by the end 
of 1941, chiefly by using more reclaimed 
rubber and careful use of materials hav¬ 
ing similar properties. For some ma¬ 
terials research engineers have not yet 
found working substitutes. For in¬ 
stance, there is no known substitute for 
the zinc electrode in a dry coll. Other 
materials in telephone manufacture 
which are rapidly approaching the criti¬ 
cal state are phenol plastic, phenol fiber, 
and silk. f 

The telephone companies throughout 
the country have an important part in 
the effort to conserve materials. Their 
engineers jHiint out that protection 
against raw material shortages is in nor¬ 
mal times merely a matter of good “in¬ 
dustrial housekeeping.** But now such 
protection is vital to defense itself. 

• • # 

STEEL—Ov#r half a million tons of 

stool woro bought in 1940 by 
Amorlcan housowlvos through tholr 
purchasot of rofrlgorators, kltchon 
rangos, and washing machinal, tho 
Amorlcan Iron and Stool Instituto has 
ostimatod. 


• # • 

ALUMINUM CLAY 

New Process Opens Vast 
Sources of Light Metal 

A. NEWLY discovered process for the 
economical manufacture of aluminum 
from clay instead of bauxite was an¬ 
nounced recently by Professor Arthur 
W. Hixson of the chemical engineering 
department of Columbia University. It 
is believed that the process may hold 
the key to United States independence 
of foreign sources of bauxite. 

Developed at Columbia under the 
direction of Professor Hixson, assisted 
by Ralph Miller and Ivan J. Klein, the 
process consists of digesting selected 
high-silica clay with hydrochloric acid 
and decomposing the resultant product 
to obtain hydrochloric acid and alumi¬ 
num oxide, or alumina The aluminum 
metal is then produced electrolytically 
in the conventional manner. 

Quoting Dr. Hixson: “All present day 
processes for the production of alumi¬ 
num utilize only high-grade ores, which 
consist of the mineral bauxite. The gov¬ 
ernment’s defense requirements for alu¬ 
minum will soon exhaust the available 
supplies of bauxite in this country, with 
the result that the United States will 
soon depend entirely on imports for this 
important material. 

“The economic feasibility of the new 
process results primarily from two 
things: First, the process utilizes a new 

130 


-SCIENCE IN INDUSTRY- 

technique never before employed in the 
metallurgical field. Secondly, it makes 
use of recently developed materials of 
construction and chemicals which are 
abundantly available because they are 
by-products of processes operated on 
very large scales.’* 

BROKEN STUDS 

Removed by Unique 
Use of Welding 

A knotty problem often encountered 
by mechanics and machinists is the 
broken stud bolt, a problem that has 
been solved by an unusual application 






Extraction rata: aboat 20 par hoar 


of welding. After a year’s test by weld¬ 
ers William F. Kramer and Alex F. 
Morton, the method was found 20 times 
as fast as the previous procedure in¬ 
volving drilling. 

The new technique involves the use 
of arc welding. When a series of stud 
bolts are sheared off in a casting, the 
welders place nuts in jKjsition above the 
broken studs and center them In 
each case the inside diameter of the 
nut is slightly larger than the outside 
diameter of the broken stud. 

By means of the electric arc, the 
studs then arc built up to the nuts by 
several layers of weld metal. Then the 
nuts are welded to the studs. 

Where a mmiher of studs have been 
broken, Morton and Kramer advise 
welding them all before removing any. 
This jierinits the heat from the arc to 
accumulate in the casting, expanding it 
and in most cases making removal of 
the studs as easy as the removal of an 
ordinary nut from a bolt by a wrench. 


RUBBER SAVING 

By Common-Sans* Practice 
in Industrial Plants 

By following a few simple rules dur- 
ing the war-time emergency, every in¬ 
dustrial plant in America can extend 
the life of its equipment made of rub¬ 
ber, thereby adding to the nation’s 
supply of this vital product, according 


to a statement issued by W. H. Cobb, 
of the United States Rubber Company. 
Every time a plant saves 18i ounces of 
rubber, for example, another gas mask 
is made possible. 

“Certain general rules can be applied 
to all goods made of rubber,” according 
to Mr. Cobb. “Among the greatest ene¬ 
mies of natural rubber are oil, grease, 
and gasoline. These are all very de¬ 
structive, and rubber products should 
be kept away from them as completely 
as possible. The life of a conveyor belt, 
for example, is often cut short by de¬ 
structive o]>erations such as unneces¬ 
sary abrasion, misalignment, uncush¬ 
ioned impact, as well as being subjected 
to leaking oil conditions. 

“Also, rubber goods should be stored 
in a cool, dry atmosphere and kept 
from sunlight and high tern j>eratu res. 

“Never place rubber in enclosed gen¬ 
erator rooms or near electric motors. 
If the air around these contains even 
a minute quantity of ozone, which is 
created by these machines, it will have 
an extremely oxidizing effect on hose, 
belting, packing, and other mechanical 
rubber products, aging them to an 
abnormal degree.” 

DISPLAY 

Of Samples Enhanced 
by Clear Plastic 

To give greater interest and identity 
to otherwise uninteresting and easily 
lost samples, a technique of molding a 
block of transparent Crystalite around 
the samples has been developed by the 
Adolph Beuhlcr Company. The plastic, 
which is stated to be 4 percent more 
transparent than plate glass, protects 
the products from corrosion or scratch¬ 
ing and ]>crmits permanent labelling. 
The plastic is also less than half as 
heavy as glass and practically unbreak¬ 
able, which enables it to withstand 
rough usage on desks and in desk 
drawers. Only products which will 
withstand molding pressures and tem¬ 
peratures can be thus imbedded. 
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WAR, WORDS, PAPER 

If records of the paper industry were taken as the only 
criterion, it would appear that this war, as was almost every 
war of history, is being fought with pa|>er rather than with 
hardware. During times of duress, the paper mills hum 24 
hours a day, seven days a week, turning out the material on 
which words are written, with which goods are wrapped. And 
their associated plants, the pulp mills, work just as steadily 
to produce a raw material—sulfite pulp—which can be made 
into paper, or which may liecomo an important ingredient 
of the explosives that keep wars going. 

But we are more concerned at the moment with the prod¬ 
uct on which words are printed. For several months, now, 
there have been uncounted rumors about the condition of 
the paper industry in general, ranging all the way from com¬ 
plete famine to an equally disastrous surplus So let’s look 
into the mechanism of the industry and analyze its present 
status as it casts a shadow of future operations 

Perhaps the best starting point of OPM. From this now 
dead unit came the estimated demand for paper, during 1942, 
of 2fi million tons of all grades. Present estimates of the 
paper industry’s ability to produce shows a figure of about 
21 million tons Is this bad'* Not too much so, particularly 
from the standpoint of the paper manufacturers Past per¬ 
formances indicate that, when pushed by necessity, they are 
able to pull figurative rabbits out of the hat—rabbits that 
will, with the co-operation of paper consumers, tide things 
over until more normal times arrive 

There is little need to go deeply into the reasons why 
wartime brings greater demand for paper and pajier products. 
Pulp, mentioned above, is one of them; increased paper work 
in government circles, is another, demands on the part of 
the public for news is still a third. But, again, considera¬ 
tion of this phase of the situation is of little moment here; 
What is of more immediate interest is why the paper indus¬ 
try is being pushed and what they are doing to meet the de¬ 
mands of wartime. 

To gain a more comprehensive picture of the industry, it 
is needful to survey some of the background. Basis of pa- 
]>er is wood-pulp, except in that relatively small part of 
the production that uses all or part rag content. Until 
early 1940, a relatively large part of the pulp used in this 
country was imported from abroad. Canadian and United 
States forests furnished the rest. When foreign sources were 
cut off, there was a fair inventory of pulp available in this 
country, sufficient to keep up paper production until other 
pulp sources in the United States and Canada could swing 
into production. 

An over-simplified view of the paper industry shows two 
main factors: Pulp mills, where the basic wood is converted 
into a form ready for processing, and the paper mills, where 
the base pulp is made into various grades of paper. So .ie 
companies maintain both mills, integrating the two processes 
into one “production line” unit. In other cases the pulp 
is produced by one company and sold to the paper maker In 
any event, whether the paper producer controls an integrated 
unit or is dependent upon an outside pulp supply, the effect 
of war on his business is very nearly the same. 

Technological developments during the score of years since 


1921 have placed the paper industry in a somewhat better 
position to meet increased demands than was the case in 
prior years. Forests of the southern pine regions and of parts 
of the Pacific Coast, formerly considered worthless for paper 
making, have become available as sources of pulp. This has 
been made jKissible by refinements in processing the raw ma¬ 
terial so that the resulting pulp will have the requisite char¬ 
acteristic's of color and felting that are necessary to produce 
paper of standard shades and strengths. With these sources 
of pulp, and with the increasing attention which is Wing 
given to controlled cutting of pulpwood and reforestation 
of cut-over areas, the paper industry as a whole is in a posi¬ 
tion to meet a large part of the increased demand for its 
products. And, along with many other industries, producers 
of paper are gaining valuable lessons through the present 
emergency. Because of the better business generated by war¬ 
time demands, and the consequent increased profits, and 
because of the technical progress just mentioned, the paper 
industry as a whole should be in a position to meet most of 
the requirements thrust upon it during the days of stress yet 
to come, and to emerge into post-war days with a minimum 
of dislocation of either pulp production or the manufacture 
of the finished product. 

(A brief comment on the present paper situation, and 
upon the co-operation which will be necessary between pa¬ 
per manufacturers and consumers, in order that temporary 
shortages of paj>er may l>e dealt with as they arise, will be 
found on the editorial page, “Our Point of View.’’ 


AFTER THE WAR 

W™ all the attention that is being given to war-time pro¬ 
duction of military and naval needs, it would lie short¬ 
sighted indeed if industry in general were not giving at least 
some thought to the course that will be pursued after war 
clouds pass away and our whole economy must be readjusted 
to peace-time operations. And regardless of the insistent 
and necessary cry for all-out production of material of war, 
conclusion-jumping must not lead to the inference that this 
thinking-for-the-future is, in one iota, affecting the speed and 
efficiency with which that all-out production demand is being 
met. Rather, the two courses, divergent as their ends may 
be, are supplementing each other, the vision of brighter days 
to come serving to implement the urge for speed in produc¬ 
ing the needs of the moment. 

Actually, the two problems involved are identical in al¬ 
most every respect, and research is the keystone upon which 
each depends We must have new, faster, better methods of 
producing, let us say, tanks. Research in metallurgy and 
welding shows the way to fabricate these monsters of war 
without the use of rivets. Result: A better tank, produced 
more rapidly, and safer for the crew that operates it lie- 
cause there no longer are rivets in the structure that can be¬ 
come lethal missiles when struck on the exterior by projec¬ 
tiles. It is not conceivable that this development is being 
thought of only in terms of tanks: Other structures, for 
civilian purposes, will feel the impact of this work in post¬ 
war days, if not before. 

In every industry a similar process is evolving, sometimes 
subconsciously, sometimes consciously. Regardless of the 
mental workings involved, American industry always has had 
a pietty good memory. When it finds a new way of doing 
something, it is not long before that way is being adapted, 
in one form or another, to a variety of uses Lessons once 
learned, no matter what the imjietus for learning, are rap¬ 
idly assimilated to the benefit of manv 
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-PSYCHIC RESEARCH. 

Our Search for the Supernatural 

Medium Fails to Appear for Clock-Stopping Test; 
Dunninger Shows How it Could Have Been Done 


A. D. RATHBONE, IV 

Secretary, Scientific American 
Committee for the Investigation 
of Psychic Phenomena 

A s stated in these columns hist 
month, it appears at the moment 
that most exponents of alleged psychic 
fx>wers do not desire to try to establish 
basic, truthful, scientific data concern¬ 
ing their so-called phenomena. The l>e- 
lief that this attitude exists is borne 
out, we regret to say, by the consistent 
refusal of Signor Raduano to re-apj>ear 
before our Committee for further study 
and test demonstrations of his clock- 
stopping and table-Ulting exploits, per¬ 
formed on the evening of July 21st, 
1941, in the presence of our investigat¬ 
ing body, guests, and representatives of 
the press. (September 1941). 

As we have repeatedly stated, “dem¬ 
onstrators of psychic phenomena will be 
permitted to name and to work under 
their own conditions during the first 
seance or demonstration.” This agree¬ 
ment was followed to the letter in the 
case of Signor Raduauo, who was given 
absolute freedom to perform whatever 
feats he deemed pertinent, and he was 
in no way put to any form of test. 
However, it is also part of the agree¬ 
ment between our Committee and per¬ 
sons who appear to demonstrate al¬ 
leged psychic powers that the Commit¬ 
tee “reserves all rights to request repe¬ 
tition or duplication of the deni oust ra¬ 
tion or seance under its own conditions, 
at such time and such place as it may 
designate, and will undertake to the 
best of its ability to see that its condi¬ 
tions do not hinder or inconvenience 
the medium or demonstrator. Failure 
of the demonstrator to comply with 
the Committee’s request to reproduce 
or to attempt to reproduce phenomena 
under the Committee’s conditions will 
nullify any claim the demonstrator may 
file for the award.” (April 1911—Regu¬ 
lation Numtier 4). 

Originally, Signor Raduano agreed to 
re-appear before the Committee After 
his initial and only demonstration, 
Chairman Dunninger discussed ar¬ 
rangements with the signor and sug¬ 
gested a choice of two forms of simple 
tests, to both of which Raduano agreed. 
Notwithstanding his acceptance of both 
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sets of conditions, however, he has con¬ 
sistently delayed his re-appearanee, of¬ 
fering various excuses and, more re¬ 
cently, telegrams and special delivery 
letters have failed to elicit any resjxmse 
whatever. 

As stated, the suggested test condi¬ 
tions were elementary. Dunninger pro¬ 
posed: (1) that the identical clock be 
suspended in a glass case, in full view 
of witnesses, but completely enclosed so 
that no mechanical contrivances could 
possibly be utilized, (2) that the meet¬ 
ing room be divided by a mesh cloth, 
through which witnesses could discern 
the clock suspended from the ceiling in 
the other half of the room. In both 
plans it was proposed that no one 
should touch the clock once it had been 
placed in position fox the test, and to 
these proposals Signor Raduano acqui¬ 
esced—yet more than six months have 
elapsed and the agreement has not been 
carried out. 

A s the Committee could not render an 
official rc}K>rt in the absence of test 
conditions, wc have, in deference to the 
interest shown in our investigation by 
our readers, requested Chairman Dun¬ 
ninger to draw upon his broad experi¬ 


ence as an investigator of the psychic 
for a possible and plausible explanation 
of how this particular clock could be 
stopj>ed solely by mechanical means, 
under the conditions prevailing at the 
Raduano demonstration. In presenting 
this explanation, however, it must be 
remembered that neither Dunninger 
nor the Committee claims this method 
was employed by Signor Raduano on 
the night of July 21st, 1941 Despite 
this understanding, and unless and un¬ 
til the signor submits to one of the two 
proposed tests—according to his agree¬ 
ment—Dunninger’s explanatory dem¬ 
onstration will lie accepted as conclu¬ 
sive and final in this case. 

As shown in one of our illustrations, 
three persons were closer to the clock 
during the experiments last July than 
anyone else in the room. Signor Radu- 
auo’s assistant sat at the left of the 
clock with his chair not more than a 
foot or two from the black curtain 
which had been hung prior to the dem¬ 
onstration at the instigation of the 
signor. Dunninger sat a little to the 
left of the timepiece and fully six feet 
from the curtain. Raduano stood at 
the right, somewhat closer than Dun- 
inger, but not near enough to touch the 
clock. The positions of these men are 
important ill expounding this particu¬ 
lar theory of modus operandi—particu¬ 
larly that of the assistant, when it is 
known that the hinges of the clock are 
on the right-hand side, and that the 
door, therefore, opens on the side to¬ 
ward the assistant. 

Another pre-eminent factor is that 
although the clock in its entirety—and 
also the pendulum weight separately—• 
were each carefully examined by mem- 



A* Kadnano demonstration. The signor's assistant at axtromo loft, closo to 
tho curtain. Dnnnlngor Is soatod in tho cantor, Raduano stands at tho right 
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hers of the Committee, the clock was 
taken from the wall and replaced there¬ 
on by Raduano’s assistant. The pendu¬ 
lum weight, likewise, was both removed 
and replaced by this assistant, who was 
the last person to touch either the time¬ 
piece or the pendulum prior to both of 
the demonstration attempts. 

It therefore would have been entirely 
possible, pointed out Dunninger in the 
course of his own demonstration, for 
the assistant to have quickly and secret¬ 
ly affixed one end of a black thread to 
the pendulum weight as he replaced it 
on its hook. A bit of beeswax, kept 
plastic by the warmth of the hand, or 
a tiny piece of ordinary chewing gum, 
would serve as an adhesive between 
thread and pendulum. To retain the 
other end of the thread, allowing slack 
for the motion of the pendulum, and to 
leave the clock door open but a fraction 
of an inch, would l>e the next move in 
a routine of this sort. Inasmuch as the 
door opened on the side where the as¬ 
sistant sat, and inasmuch as the open¬ 
ing would be extremely minute and not 



Clock', with door slightly open 


visible to persons sitting directly in 
front in the audience, it would be a sim¬ 
ple matter for him to manipulate the 
thread, wholly camouflaged by the 
black curtain background, in order to 
stop the clock. 

It will be recalled that Raduano's 
first attempt was a failure, which may 
be accounted for by Dunninger’s theory 
that the adhesive failed to stick, or that 
perhaps it inadvertently fell from the 
fingers of the assistant, who could hard¬ 
ly have reached down to pick it up 


without calling unwanted attention to 
his strategic position. Anticipating a 
possible objection to this theory, that 
if the clock was slopped by this means; 
the pull on the thread might unfix the 
bit of adhesive, which would be seen 
or heard as it fell from the pendulum 
weight, let it be remembered that (1) 
the adhesive could not fall out of the 
dork as the door was closed too tightly, 
although not completely shut, and, (2) 
the amount of adhesive necessary 
would be so minute that a drop of an 
inch or so from the pendulum weight to 
the bottom of the clock case would 
scarcely cause an audible sound to peo¬ 
ple seated a dozen feet away. 

ttuiom his position at the left of the 
*• clock and close to the black curtain, it 
probably was next to impossible for the 
assistant to tell exactly where the hands 
of the clock were. If he were commis¬ 
sioned by Raduano to exert a pull on 
the thread at exactly 4£ minutes to 
nine (the time chosen by newspaper 
men present at the demonstration for 
the first trial), his visual perspective of 
the clock hands would be greatly to his 
disadvantage. How, then, would it be 
possible for him to know precisely when 
to exert pressure? We quote from our 
rejiort of the demonstration (Septem¬ 
ber 1941): “. . . the signor turned his 
back to the audience, stretched out his 
left hand, fingers open, toward the ob¬ 
stinate, still moving clock ” This ac¬ 
tion look place in the first attempt just 
as the hands pointed to minutes to 
nine, and it was the first time Raduano, 
had either turned his hack to the audi¬ 
ence or extended his arms, both of 
which had been tensely folded across 
his chest up to that moment. 

In the second attempt, the signor 
stood in the same arm-folded attitude 
until—“At exactly 23 minutes past nine 
(the time chosen was 9:24) Signor 
Raduano’s right hand shot forward in 
a determined gesture toward the face 
of the clock. . . . His fore-finger pointed; 
then the second finger joined the first.” 
Within 30 seconds after this gesture 
the pendulum wavered, slowed down, 
and finally stopped. Therefore, states 
Dunninger, might not the arm gesture 
serve as the signal to the assistant that 
it is time to pull on the thread? 

In his own explanatory demonstra¬ 
tion Dunninger used a bit of chewing 
gum as adhesive. He displayed the 
pendulum weight to witnesses, and as 
lie replaced it in the clock, which was 
hung on the wall, he affixed one end of 
a special type of thread, known as “ma¬ 
gician's thread,” and used by prestidigi¬ 
tator in producing their illusions, to 
the weight with the speck of gum. He 
then started the clock, closed the door 
save for an almost imperceptible crack 



Dunninger displays ilia pandalam 
weight and tha magician's thread 


—visible only from lhe side—and hand- 
eel the other end of the thread to this 
correspondent who had been seated in 
relatively the same position as Radu- 
ano's assistant. The thread, even at 
close quarters against the wainscot ted 
wall and without benefit of the black 
curtain, was extremely difficult to see, 
let alone to follow its course to the 
slightly open door of the clock. Wrap¬ 
ping the thread around his left little 
finger, this eorresjH>ndent laid bis left 
hand on his knee, the same relative jm>- 
sition as the assistants left hand, as 
shown in our illustration. At a signal 
from Dunninger, the hand was moved 
slowly and casually toward the hip, 
tightening the thread. There was a brief 
feeling of tension to an almost imper¬ 
ceptible degree; the pendulum slowed 
down, and the clock stopped. 

In conclusion of this month’s story, 
we wish to stress heartily the following 
statements* The explanation herewith 
presented is not an official report of our 
Committee, but rather an explanation 
requested from our Chairman, Dun¬ 
ninger, of simple mechanical means by 
which a clock of this tyt>e, set up under 
the conditions described, might be 
stopped. Neither Chairman Dunninger 
nor the Committee claims that Radu¬ 
ano used this method, although as¬ 
suredly it is a feasible one, but until 
such time as the signor is willing to ap- 
fiear again before the Committee, and 
in the face of his failure to do so under 
the above described test conditions— 
which would certainly preclude use of a 
thread—we are obliged to accept this 
theory. However, should Signor Radu¬ 
ano desire to rc-apj>eur liefore the Com¬ 
mittee, be will be most welcome 

(The subject of table-tilting as dem¬ 
onstrated by Signor Raduano and as 
practiced by others, will be dealt with 
in a future issue.—Editor). 


MARCH 1942 


SCIENTIFIC AMERICAN 


133 









ASTRONOMY 


Orbit Sleuthing 


How the Astronomer Determines the Size 
and Shape of a Double Star's Orbit 


HENRY NORRIS RUSSELL, Ph.D. 

Head of the Department of Astronomy and Director of the Observa¬ 
tory at Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington 


F iiom the first days of the telescope, 
astronomers must have noticed 
that many stars were double. Pairs, 
some equal and others unequal in 
brightness, too close to be separated 
by the naked eye, were clearly resolved 
by telescopic aid. Rather strangely, 
no serious attention appears to have 
been paid to these objects for a cen¬ 
tury and a half. Finally, about 1780, 
Herschel began to make measures of 
double stars—recording the apparent 
distance and direction of the fainter 
component from the brighter. His ob¬ 
servations were made with the hope 
of determining the distances of the 
stars—then wholly unknown. When a 
bright star showed a faint companion 
near it, it was assumed that the faint 
one was much farther away and ap¬ 
peared close to the other only by the 
accident of its position behind it. If 
this were the case, the motion of the 
Earth around the Sun would cause the 
nearer star to appear to shift back and 
forth every year, compared to the 
farther one, just as the frames of a 
window seem to shift across the land¬ 
scape beyond as one moves one’s head 
from side to side. 

His measures failed to show any per¬ 
ceptible shift of this sort (parallax); 
but, as years went on, they revealed 
something far more interesting. In a 
number of cases the companion star 
moved steadily around its brighter 
primary in a curved path. It was not 
far behind the primary, but was a 
satellite belonging to it, moving about 
it in an orbit under the influence of 
Its attraction. The domain of gravita¬ 
tion extended not to the solar system 
alone, but to the stars. Herschel had 
made a greater discovery than he had 
hoped for. He compared himself to 
“Saul, who went out to seek his fath¬ 
er’s asses and found a kingdom.” 

Systematic and intensive study of 
double stars began with Wilhelm 
Struve in 1830, and has led to the 
discovery of more than 80,000 pairs. 
Knowing the number of stars of a 
given magnitude in the whole sky, 


found by actual counting, it is easy 
to calculate in how many cases two 
stars of, say, the 6th and 8th magni¬ 
tudes should be within, say, 10" of one 
another, provided they were sprinkled 
quite at random over the heavens. It 
is thus found that only a small fraction 
of the observed number of double stars 
can be “optical” pairs, due to chance, 
with one star really far behind the 
other. The great majority must be 
“physical” pairs, not much farther 
apart in space than they look. In a 
great many cases the physical connec¬ 
tion is proved by the fact that the two 
stars are moving together across the 
sky with a common proper motion; 
and there are more than 8500 pairs 
for which slow orbital motion has been 
detected. The number for which even 
tolerably good orbits have been cal¬ 
culated was 166, two years ago (at the 
time of an extended study by the 
writer), and is probably about 170 
today. 

wrfHY should this difference be so 
” great? The obvious answer is that 
most double stars move so slowly that 
they have not had time to go around 
their orbits, or to complete any con¬ 
siderable fraction of a revolution, in 
the short interval of 118 years for 
which there are reliable observations. 
Unless our observations cover a con¬ 
siderable fraction of the whole circum¬ 
ference of the orbit, we can get no 
reliable results. This may seem strange, 
when, in the case of a planet, such as 
Pluto, a good determination of the 
orbit can be made from observations 
extending over only a few percent of 
the period. 

The main reason for the difference is 
that the observations of a planet are 
of an enormously higher percentage of 
accuracy. It is easy to observe the 
position of an asteroid in the heavens 
to a second of arc, that is, to less than 
a millionth part of the circumference 
of the celestial sphere. By the time 
it has advanced one tenth of the way 
around its orbit, the observations de¬ 


termine the angle through which it 
has moved to better than one part in 
100,000. With data of this precision, 
refined analytical methods may be em¬ 
ployed, which, despite the complica¬ 
tions arising from the fact that we 
observe the planet from the moving 
Earth, lead us to our goal. But the 
percentage of precision of the observa¬ 
tions of a double star is low. Most of 
the rapidly moving pairs can be separ¬ 
ated only with powerful telescopes, 
and never appear as much as 1" apart. 
An accuracy of about 5 percent in the 
measures of distance, and a correspond¬ 
ing uncertainty in the “angle of posi¬ 
tion,” is all that can be expected from 
even good observations. 

Now the real orbit is an ellipse, 
with the bright star at one focus. It 
is not at all likely to be seen squarely, 
“in plan”; its plane is almost always 
tilted at an angle to our line of sight, 
so that we observe a foreshortened 
orbit—still elliptical in form, but with 
the star not at the focus. Occasionally 
we see the orbit edgewise, and the 
smaller star appears to oscillate from 
one side to the other of its primary 
along a straight line. 

rpo find the size and shape of the 
**■ real orbit from the foreshortened 
projection of it which we observe, is 
a purely mathematical problem, which 
has been solved in more than a dozen 
different ways—all correct, but some 
quicker and more convenient for the 
calculator than others. To work this 
through takes but a few hours. 

But to draw the apparent ellipse 
from which the calculations start is 
much more difficult. If we had observa¬ 
tions covering a whole period, and fix¬ 
ing points all round the orbit, even 
with low accuracy, it would be easy 
enough to draw an ellipse to represent 
them; but astronomers, being human, 
are impatient, and do not like to wait 
for decades, or perhaps centuries, until 
this has happened. They naturally 
want to determine the orbit from as 
small an arc of the whole ellipse as 
possible and here the errors of ob¬ 
servation become troublesome. 

For motion along a straight line, 
things would not be so bad. Given a 
number of observations—represented 
by the dots in A, Figure 1—not only 
the position of the mid-point of the 
line, but its direction are determined 
with fair accuracy. But if, as in B t we 
have to represent these points by a cir¬ 
cle which passes as close to them as 
possible, our results are far less accu¬ 
rate. The mid-point of the observed arc, 
and the direction of the tangent there, 
can be determined nearly as well as in 
the case of the line. But the radius of 
the circle, or, what is equivalent, its 
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curvature away from the tangent, is 
badly determined. The observed arc is 
but a small part of the whole circle, and 
on arc of a circle of considerably larger 
or smaller radius can be drawn so that 
within this small range, it deviates from 
the first circle by less than the errors of 
the observations. Even a straight line 
would give a fairly good-looking, though 
not a satisfactory, fit. 

For an ellipse the case is much worse, 
for its complete specification depends 
on five quantities (instead of three for 
the circle), and it is possible to draw 
great numbers of ellipses, very differ¬ 
ent in form and size, which all lie so 
close to the circular arc that they could 
hardly be distinguished from it within 
the small observed region. This is 
illustrated in C (copied from one of the 
beautiful diagrams in Burnham’s “Gen¬ 
eral Catalogue of Double Stars”). The 
circular apparent orbit, which gives a 
period of 800 years, and the ellipse 
with a period of 130 years, represent 
the observations from 1880 to 1900 
equally well. Later observations show 
that the companion has been moving 
a little outside the smaller ellipse, and 
that the period is about 150 years. The 
law of areas holds true in the apparent 
orbit; hence the period corresponding 
to any ellipse can be found by com¬ 
paring its total area with the area 
swept out by the line joining the stars 
in a known time. 

wjtith ordinarily good observations, 
** such as arc shown in C, it is rarely 
possible to fill in the remaining portion 
of the apparent ellipse with any assur¬ 
ance until the observations cover about 
half its circumference. With more accu¬ 
rate observations, a shorter arc should 
suffice. 

The most precise method of measur¬ 
ing the relative positions of the stars 
is by photography, but photographing 
double stars is peculiarly difficult. To 
begin with, the image of a star on 
even the best plates is very much larger 
than the optical diffraction image in 
the focal plane. This happens partly 
because the photographic action 
spreads on the plate, partly because, 
even with the steadiest air, the star- 
images dance about a little. The visual 
observer can take advantage of the 
best moments when the images are 
sharp; on the plate, the good and bad 
moments combine to produce a 
smeared-out image. Close doubles 
therefore are the exclusive province of 
the visual observer. Somewhat wider 
ones show on photographs as elongated 
images, unsuited for measurement. 
Even when the two stars are just 
separated upon the plate, there is 
trouble. The photographic effects on 
the inner edge of the two images may 


overlap, bringing them too close to¬ 
gether. On the other hand, the de¬ 
veloper may be partially exhausted in 
this region of the plate, and act more 
strongly on the outer edges of the 
images—which makes their apparent 
centers too far apart. 

Practical experience has shown that 
these effects spoil the accuracy of the 
photographs, unless the images are 
approximately J of a millimeter apart. 
With a focal length of 10 meters—a 
big telescope—this corresponds to 3".5. 
Pairs as wide as this have usually been 



observed with small telescopes, as ob¬ 
servers who have larger ones naturally 
work on the close pairs whicli the small 
instruments cannot separate; but this 
is no longer the case. 

rpiiE first serious photographic rncas- 
*■* u res of double stars were made in 
1914 by Ilertzsprung and showed at 
once that a previously unprecedented 
accuracy was within reach. Fifty or a 
hundred exposures can be taken on a 
single plate, so that the random errors 
are greatly reduced in the mean. Diffi¬ 
culties due to atmospheric dispersion— 
which raises the apparent altitude of 
blue stars more than red ones—can be 
eliminated, and the sharpness of the 
images improved, by photographing 
through a yellow screen, whicli trans¬ 
mits only a narrow range of the spec¬ 
trum. If the oomj>onents are of un¬ 
equal brightness, the images of one 
will be under-exposed, or of the other 
over-exposed, with serious loss of accu¬ 
racy. This is avoided by placing in 
front of the objective a coarse grating, 
consisting of narrow metal bars, equally 
spaced. Observed through this each star 
image is flanked by fainter ones on 
each side (actually very short spectra) 
whose mid-point coincides exactly with 
that of the over-exposed central image. 
The difference of brightness between 
these and the central image depends 
on the ratio of the width of the bars 
to that of the spaces between them. 
With three or four suitably designed 


gratings, it is always possible to pick 
one such that the brightness of the lat¬ 
eral images of the bright star is nearly 
equal to that of the companion. Accu¬ 
rate measures can then be made with 
only a little extra work. 

Hertzsprung’s work has been con¬ 
tinued, first in Holland and then in 
this country, by his pupil, Dr. K. 
Strand, who has specialized upon 
bright, slow moving, binary stars. For 
such pairs, the photographs give posi¬ 
tions whose errors are hardly more than 
a tenth of those of the old visual meas¬ 
ures. 

Observations of this sort, continued 
over a decade or two, fix the position 
of the corresponding portion of the 
orbit so accurately that there is far 
less latitude left in drawing the ellipse, 
even though the observations cover 
but a small part of it. 

r|R. Strand has in this way detcr- 
”mined reliable orbits of a number of 
well-known, but slowly-moving pairs, 
for example Eta Cassiopeiae (period 
52(5 years) and Castor (period 880 
years). He has just reported success in 
what has previously been regarded as a 
hopeless case—01 Cygni. 

Tliis is the first star whose distance 
was measured—by Bessel in 1838—and 
still ranks as one of our nearest neigh¬ 
bors. The relative motion of the pair 
has been carefully followed for the past 
110 years, but shows so slight a curva¬ 
ture that no one has been bold enough 
to extend the observed arc into the 
whole ellipse. 

Modern photographic observations 
from 191 \ to 1941 have been supple¬ 
mented by measures on photographs 
taken by Itutherfurd in New York be¬ 
tween 1871 and 1874. 

Utilizing these, and a great mass of 
visual measures, Dr. Strand finds a 
period of 720 years, and a mean sepa¬ 
ration, after allowance for foreshort¬ 
ening, of 24".64—the largest yet found 
for any double star orbit. The real sepa¬ 
ration corresponding to this is 84 
astronomical units, and the combined 
mass of the two stars 1.16 times the 
Sun’s—which is what might be ex¬ 
pected, os they are red dwarfs, much 
fainter than the Sun. 

The system is approaching the Sun 
at 63 kilometers per second, and after 
720 years its distance will have dimin¬ 
ished by one part in 75. Hence, when 
the astronomers of the future observe it 
in the same part of its orbit, the com¬ 
panion will not appear to follow exactly 
the same track, but one 0".3 farther 
from the center. Followed through fur¬ 
ther centuries, it will appear to move 
in a slowly expanding spiral, till, at 
long lost, the star reaches the point on 
its track nearest the Sun. 
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Fidgety Atoms Purify Water 

Ozone Treatment of Community Supplies Has 
Proved Efficient in Practical Applications 


R. G. SKERRETT 

O zone, today, has attained lx>th 
industrial and technical signifi¬ 
cance, thanks to the joint labors of elec¬ 
trical and mechanical engineers. As a 
result of these collaborative efforts 
ozone, among other applications, is now 
making it possible to transform un¬ 
palatable water into a hygienieally suit¬ 
able liquid that is completely acceptable 
to discriminating tastes—a matter of 
vital interest to a steadily increasing 
j»ercentage of the nation's imputation 
As the sizes of communities grow and 
existing water supplies diminish rela¬ 
tively, the problem of pure water and 
plenty of it is becoming more pressing 
year by year. To offset deficiency, water 
must l>e sought from sources that may 
Ik* polluted—and the resjmnsible sani¬ 
tary engineers have to resort to treat¬ 


ments, chemical and otherwise, to re¬ 
move the impurities. Because of the 
percentages of chemicals used, such 
water, when delivered to the house¬ 
holder, for example, may have a de¬ 
cidedly unpleasant taste Here it is that 
ozone now comes into the picture. 

Perhaps what ozone can do can best 
be understood by describing how it has 
helped in two cases. Denver, Pennsyl¬ 
vania, a community of 2100 people, 
for many years relied upon spring water 
to meet its needs Then, increased con¬ 
sumption necessitated the damming of 
a nearby creek and running that occa¬ 
sionally turbid water through a sand¬ 
filtering plant having a daily capacity 
of 300,000 gallons During a drought 
in 1030 the lowered water of the creek 
develop! disagreeable odors and tastes 
that jiersistcd after the water had been 
filtered and sterilized by chlorination 
The citizens of Denver complained 


loudly: to provide corrective measures, 
ozonation equipment was installed. The 
plant has a rated capacity of five 
pounds of ozone daily; and, small as 
that may seem in comparison with 
300,000 gallons of water |>er diem, the 
effectiveness of the ozone was equal to 
the situation, and the water was found 
entirely satisfactory to Denver’s people. 

Whiting, Indiana, put the ozone 
treatment to a still more difficult test. 
Whiting is a city of 11,000 people 
that draws its water supply from Lake 
Michigan in an artificially created basin 
flanked by two steel bulkheads jutting 
out from the shore line and spaced 
several miles apart. Into that partially 
enclosed water area is discharged most 
of the waste of 130 industrial plants. 

Pollution is further increased by 
-** the sanitary sewage of 230,000 peo¬ 
ple living in the neighboring region, 
through which flows the Calumet River. 
Haw water for Whiting enters an intake 
about 1400 feet offshore, and, prior to 
1939. this lake water was filtered and 
treated chemically to make it safe for 
use. But when it reached the consumer, 
it had objectionable odors and an oily, 
tarry, and phenolic taste. Something 
had to be done, and the local authorities 
decided to try ozone 

\ pilot ozone plant was installed and 
for more than a year was run success- 
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fully under the varying seasonal condi¬ 
tions and consumption demands, which 
ranged daily from 2,000,000 to 4,000,- 
000 gallons of raw water, first passed 
through a filtration plant. Before the 
test was started, the established treat¬ 
ment of the water followed these 
stages* aeration; preammoniation, just 
before prechlorination; prechlorination; 
coagulation with alum; mixing in a 
baffle tank; sedimentation in two large 
tanks; rapitl sand-filtration in six grav¬ 
ity filters, and then, when needed, final 
chlorination—this last chlorine treat¬ 
ment imparting to the water its par¬ 
ticular added measure of taste and odor. 
Because of the effectiveness of the 
ozone pilot plant, the city contracted 
for ozone-generating equipment con¬ 
sisting of five units, each having a rated 
capacity of 10 )x>unds of ozone a day, 
although actually able to produce 10.5 
]x)unds every 24 hours. 

Previously, at Whiting, chlorine 
was applied at two stages m the 
purification process in order to combat 
the normally heavy initial |k>11u lions of 
the raw water and to assure proper ster¬ 
ilization before turning the water into 
the city mains. The ozone plant was pri¬ 
marily added to eliminate bad tastes 
and odors but, in the end, some of the 
ozone was used as a sterilizer, and so 
brought about a ver> substantial re¬ 
duction in the use of chlorine, alum, 
and ammonia. The changes effected 
have been summed up; “The days of 
consumer complaints and the extensive 
use of bottled spring water were ended. 
For now, Whiting, despite the well-nigh 
impossible conditions governing its sup¬ 
ply, had an acceptable and safe drink¬ 
ing water.” 

Normal oxygen and ozone—which is 
born of oxygen—differ in their make¬ 
up. The oxygen of the free air is repre¬ 
sented by the symbol O s —the numeral 
indicating that the molecule of oxygen 
is a union of two atoms of oxygen— 


while the symbol of ozone, <X indicates 
that a molecule of ozone is made up of 
three atoms This third atom in ozone 
is not strongly attached to the two 
other atoms, and, with suitable provo¬ 
cation, will break away from the com¬ 
bination and hungrily attack any near¬ 
by oxidizable substance. The main 
difference between oxygen and ozone 
in oxidization is that ozone is far and 
aw-ay the more active agency. Due to 
this vigorous oxidizing action, ozone is 
a powerful germicide, peculiarly val¬ 
uable in rendering tainted w r ater fit for 
human consumption. This is not a new 
discovery Europe has led us for the 
better part of half a century in this use 
of ozone, but its application to water 
purification on a large scale is decidedly 
recent m this country. 

Ordinarily, in purifying water by any 
of the commonly employed methods, 
oxidation is one of the stages of treat¬ 
ment; sterilization and precipitation of 
suspended organic matter are brought 
about by the use of chlorine to deal 
with bacteria, and the employment of 
alum to induce precipitation. Chlorine, 
because of the quantity necessarily 
used, leaves an after-taste that is ob¬ 
jectionable to the domestic user How¬ 
ever, ozone is able to destroy disease- 
causing bacteria as well as to rid water 
of offensive odor and unpalatable taste. 
That fidgety third atom, wdiieh char¬ 
acterizes a molecule of ozone when it 
breaks away from its two associate 
atoms and becomes a “free agent,” 
does its good work rapidly in attacking 
oxidizable matter and then disappears 
without leaving any trace of itself bc- 
liind. 

Ozone is today generated by the most 
improved process in an ozonator to 
w r hich compressed air is delivered in a 
prescribed condition of cleanliness and 
dryness The air is passed through a 
silent blue corona discharge which is 
induced between electrodes on the oppo¬ 
site sides of a dielectric plate operating 


at from 8000 to 16,000 volts. Just what 
happens to the air so exposed to the 
discharge is not fully understood, but 
that need not concern us at this time. 
An accompanying diagram reveals the 
essential features of an up-to-date ozon¬ 
ator: the air that issues from it carries 
almut 0.5 percent ozone. Still under 
some of its initial pressure, the ozon¬ 
ized air is then piped to ail ozonizer 
to meet the filtered water that is to be 
treated. 

The ozonizer, shown in one of the 
photographs, and not to be confused 
with the ozonator in the diagram, is 
an upright cylindrical tank into which 
water enters at the top, and in drop¬ 
ping meets the rising ozonized air w r hich 
is discharged from nozzles near the 
bottom of the cylinder Power-driven 
paddles, placed midway in the contrary 
courses of the water and the ozonized 
air, induce thorough mixing of the 
fluid and the gas, and the treated w r ater 
is drawn off from the bottom of the 
tank That water, according to given 
conditions, may undergo further treat¬ 
ment before being turned into the dis¬ 
tributing system of the local commun¬ 
ity, or it may be led directly into the 
mains. 

at the present time, the city of Phil- 
adelphia is ojierating a pilot test 
plant at its Lower Roxborough filter 
station to ascertain how* far ozone 
may be depended upon to “sweeten” 
raw water drawn from the Schuylkill 
River which, because of industrial 
wastes, has an objectionable chloro- 
phenol taste when distributed to users. 
Actual performance figures cannot be 
disclosed at this time, but ozone will 
probably be found the means of bring¬ 
ing about the desired betterment, for 
the conditions at Philadelphia appear 
to be easier to master than those that 
prevailed at Whiting before ozone was 
tried and proved to be a satisfactory 
hygienic agent in that city. 
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Excavating for Meteorites 

One Large and Two Small Craters Made by Violent 
Impact are Under Geologic Exploration in Texas 


E xcavations at the site of three me¬ 
teorite craters, a large one and two 
small ones, nine miles southwest of 
Odessa, Texas, recently have attracted 
geologists and tourists to the sand-hill 
dotted prairies in the western part of 
the state. 

Discovery of two new craters adja¬ 
cent to the giant pit, which has been 
under exploration for two years by field 
crews from the University of Texas 
with the assistance of the Work Proj¬ 
ects Administration, has heightened in¬ 
terest in the study of the phenomenon. 

All three meteorites arc believed to 
have crashed to the earth about 40,000 
years ago, their terrific speed resulting 
in a concussion far more than com¬ 
parable with that caused by the bombs 
of modern warfare 

The main crater, second largest in the 
United States, has been studied and ex¬ 
plored since 1939. It is about 500 feet 
in diameter at the level of the earth’s 
surface and 50 feet deep. The meteorite 
itself, according to Dr E. H. Sellards, 
director of the University of Texas’s 
Bureau of Economic Geology, who is in 
charge of the project, has been deter¬ 
mined to be about 164 feet below the 
bottom of the crater 
One of the newly discovered craters 
is 70 feet in diameter and about 17 feet 
deep, and contains as many as “six to 
seven thousand meteorites with a total 
weight of about six tons,” Dr Sellards 
estimates. He believes that the crater 
was caused by the smashing into the 
earth of a closely packed swarm of 
small meteorites, rather than by a single 
mass breaking into thousands of pieces 
as it struck. 

The other pit is similar in formation 
but smaller. The two new craters were 
discovered last Autumn, hence there 
has been no time to make mi exhaustive 
study. 

Under the direction of Dr. Sellards 
and Glen Eva^e, assistant, 35 explora¬ 
tory drill holes* have been put down in 
and near the main crater. Observations 
have also been made from additional 
trenches cut at the sides, and from core 
drilling. 

An elevator shaft is being sunk in the 
center of the crater. When it is com¬ 
pleted, visitors will have an opportunity 
actually to see the meteorite fragments. 


Present plans arc to maintain the site as 
an educational exhibit oj>en to the pub¬ 
lic, when excavations are completed. 

From their observations of the main 
crater. Dr. Sellards and Mr. Evans have 
determined that rock from as deep as 
70 feet below the surface was thrown 
out by the impact of the meteorites. 
Also, that all rock strata in and imme¬ 
diately around the crater were moved 
from their original position, and that 
rock strata forming the crater walls 
were lifted, broken, folded, and faulted. 
“On the surface, the rock debris is 
chiefly blocks of limestone, often cov¬ 
ered and cemented together by caliche,” 
thc\\ state in their rejiort on the prog¬ 
ress of the investigation. “Pits and 
trenches cut outward from the rim show 
that large blocks of shales are included 
with the limestones Search among the 
rock debris enables one to recognize 
rocks coming from various parts of the 
geologic section of this locality down 
to a depth of about 70 feet. The largest 
of the limestone blocks are three or four 
feet across Some of the shale masses 
are of equal size and larger. Many of 
the limestone boulders have disinte¬ 
grated, and the shale jicrsists only when 
protected by overlying debris. At some 


places a secondary accumulation of ca¬ 
liche cements the ejected rock, indicat¬ 
ing considerable length ol time since the 
crater was formed and the rock thrown 
out. The maximum thickness of the 
debris around the rim is now 10 or 12 
feet It was doubtless thicker when the 
crater was first formed. 

“At the present time the crater is 
filled within five or six feet of the level 
of the surrounding plain. The latest fill 
consists of fine, red, incoherent silt with 
some fine sand. The stratum is lens- 
shaped, having a thickness of 25 to 30 
feet at the center and thinning out to 
the margins. Some of the sediments are 
of a degree of fineness such as to indi¬ 
cate that they probably settled from 
the atmosphere slowly, while the others 
are coarser and were probably wind¬ 
blown. This stratum of silt and wind¬ 
blown sand, with few pebbles and little 
or no caliche, readily separated through¬ 
out the entire crater from the older, 
more consolidated and more or less 
caliehified underlying sediments. 

*6jV , KXT underlying the silt is a stra- 
1 turn, lighter in color, which con¬ 
sists in part of silt with which is in¬ 
cluded pebbles and pieces of rock 
washed in from the rim of the crater. 
Caliche has formed in this stratum, 
resulting in partial cementation In the 
central part of the crater this material 
is 45 to 50 feet thick. The definite line 
of separation between this and the over- 
lying stratum, together with the differ¬ 
ence in texture and origin, suggest that 
an appreciable time interval separates 
them. 

“Some of the rock thrown out by the 
meteor fell back into the crater. In the 



Sectioning excavation of tko small crater near the main on* 
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central part of the crater this stratum 
of fragmental rock at the bottom of the 
crater is 10 or 15 feet thick and is 
readily distinguishable from finer mate¬ 
rials above and below.” 

Immediately below the fragmental 
rock, they say, is a stratum of rock flour. 
“In this zone the sand grains were com¬ 
pletely shattered by the meteor so that, 
when rubbed, they remain only as a 
coating on the hand,” the report states, 
“The rock flour is thickest near but 
somewhat northeast of the center of 
the crater. From its place of maximum 
thickness it thins in all directions, 
forming a lens lying within and not 
extending to the margins of the crater.” 

The conclusion reached by Sellards 
and Evans is that the rock flour is shat¬ 
tered limestone, and that the impact 
which shattered the sand grains may 
have originated from the vibration 
waves. 

The land elevation at the crater is 
near 3050 feet. The greatest depth at 
which rock flour was found by drilling 
is at an elevation of 2916 9 feet, or 
about 10.3 feet from the plain's surface. 
The meteorite encountered in drilling 



Placing piaster around ono of tho 
meteorites to romovo it safely 


lies at an elevation of 2880 feet, or 
approximately 67 feet below the lowest 
known rock flour and about 170 feet 
from the original surface 

A magnetometer survey, verified by 
drilling, indicates that the principal me¬ 
teorite masses lie very nearly under the 
center of the crater. 


• • • 


WEED KILLER 
For Lawns, Does Not 
Injure Grass 

A chemical weed killer winch does 
not permanently injure grass, yet is 
claimed to rid lawns of practically all 
common weeds, is applied in liquid form 
by spraying it over the surface of the 
lawn Exhaustive field tests of this ma¬ 
terial, known as Lawn Sinox, have been 
conducted in co-of>erution with agricul¬ 
tural colleges and experimental stations. 

After a lawn has been .sprayed ac¬ 
cording to directions, a temporary 
browning of the lawn grasses will be 
noticed. This condition exists for from 
several days to two weeks but the lawn 
grasses will fully recover while the 
weeds will not. 

BATTLING BATS 
Bright Lights Solye a 
University's Problem 

For more tlmn i5 years, bats have 
been a problem in the buildings now 
occupied by St. Mary's University, San 
Antonio, Texas. They infested the attics, 
or worked themselves into the very nar¬ 
row' space between the metal roof and 
the sheeting, or attached themselves be¬ 
hind rain-spouts, or even entered below 


the window sills and behind the window 
frames. Efforts have been made peri¬ 
odically to get rid of them, with little 
success But the problem has finally 
been solved, quite simply, by making 
use of bright lights 

Efforts made at St. Mary’s to dis¬ 
lodge the bats, without injuring or kill¬ 
ing them, yet to keep them away per¬ 
manently, fall roughly into four classes, 
according to a recent communication 
from W. R. Lamm, S.M 
Disturbing the bats during the day 
and keeping them moving was only par¬ 
tially effective. Soaking the bat lodging 
places with kerosene or creosote or 
pressing lime into them was effective 
for only a short time. Noises of various 
tyjies—bells, buzzers, whistles, super- 
sonics, radio, and the like were par¬ 
tially effective; the bats left for a 
while but came back again. Further¬ 
more. the noise was as annoying to 
human beings as to bats. 

The fourth method solved the prob¬ 
lem. Bats don’t like light. They roost in 
dark places and leave the roosts at 
night, returning at dawn. Hence bright 
lights were placed at the opening where 
the bats entered and left the building 
and these lights were turned on in the 
morning when the bats were returning. 
Within a few days all the bats were 
gone and did not return. Should they 
do so, the lights will simply be turned 
on again and will be kept burning for 
about 45 minutes every morning and 


evening. The method is effective, sim¬ 
ple, inexpensive, safe, and not bother¬ 
some to the human beings in the 
buildings. 

LO. THE SWOOSE 
Or you Might Call it 
the Gwan 

The swoobe, a hybrid between swan 
and goose, was one of a strange 
Noah’s Ark of cross-bred fowl recently 
paraded before an audience of geneti¬ 
cists by Dr. Charles W. Knox and Dr. 
Joseph P. Quinn of the United States 
Department of Agriculture. Another 
was a hybrid of guinea-hen and ordi¬ 
nary barnyard fowl, which you may call 
guin-hen, or guiowl, or guicken, as best 
suits your fancy, says Science Service. 

The swoose is a very peculiar-looking 
bird, Dr. Knox stated, intermediate be¬ 
tween goose and swan in size and shape, 
but with the swan’s long neck. Sweese 
(presumably that's the proper plural) 
have been produced several times in the 
past The first one on record was de¬ 
scribed by the famous French natural¬ 
ist Cuvier, in 1808, and there have been 
a half-dozen scientifically authenticated 
sweese since that time. 

Since they are incapable of normally 
rapid reproduction, the hybrid birds 
have no economic future, and are of 
interest mainly as scientific curiosities. 
Tins is a pity, at least as regards 
the guinea-hen-chicken hybrid, because 
most specimens are much bigger than 
either of the parent stocks—sometimes 
twice the weight of the heaviest parent. 

• • • 

LEG BANDS: Motol substitutes have 

•van reached the chicken farm. 
Leg bands, identifying markers used 
by poultrymen and formerly made of 
aluminum, are now being fabricated 

of various plastics or of soft motal 

composition. 

• • • 

FUSE-CHANGING 

Made Convenient With 
New Holder 

Entirely new convenience for cluing- 
ing fuses in close quarters—replacing a 
blown fuse in a twinkling and giving 
notice on inspection that another spare 
is required—are features embodied in a 
spare fuse holder and puller combined, 
just announced by Littelfusc, Incor¬ 
porated. 

The fuse in circuit goes through one 
end of the soft rubber rectangular 
holder, between the clips. Above, and 
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at right angles, is an opening in thg 
holder for the spare fuse When in¬ 
serted, the caps of the spare fuse project 
lieyond the holder, affording an easy 
grip for two fingers. 

When the fuse in circuit blows, all 
the operator has to do is to pull and 
reverse the Littelfuse holder. This puts 
the spare fuse in circuit and brings the 
blown fuse on top in the same position 



Tha spar* Is right thara 


that the spare was in before One end 
of the holder is painted red Until a 
fuse change is necessary, the red end 
is underneath, out of sight When a 
reverse is made, putting the spare fuse 
in circuit, the red end is brought into 
full view on top To an inspector or 
service man this red signal indicates 
that a fuse has blown and that another 
spare is required. 

SLIDE RULE 
Adds, Subtracts, And 
Converts Decimals 

An nit! to milking and checking calcula- 
tions for mechanical drawings, laying 
out machine-shop jobs, making pat¬ 
terns, and so on, is to be found in a new 
calculating device, known as the Sum- 
Up Slide Rule. Unlike the usual slide- 
rule which multiplies anti divides, this 
new device adds, subtracts, and con¬ 
verts decimals of an inch, fractions, and 
mi dimeters int erchangeably. 

MILEAGE 

Determined For 
Average Stock Car 

A wow car is a new car, if you can 
get one, but—breathes there a motorist 
with curiosity so dead who hasn't won¬ 
dered how much mileage was left in 
the old one? 

In a four-month road test on a fleet 
of 1940 stock ears, oil company re¬ 
searchers found the answer—mileage up 
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to 112,000 miles—and still going strong. 
During the test period in which the cars 
were driven night and day at an aver¬ 
age speed of 50 miles per hour over a 
17J-mile Florida course, top sj>eed was 
two miles less than when the cars were 
new' and mileage per gallon of gasoline 
was better! No carbon w r as cleaned 
throughout the test. 

At 10,000 miles the fleet made 18.5 
miles per gallon on an average; at 
75,000 miles 19.1, and at 100,000 miles 
it was 18.9. Gasoline economy increased 
as driving speed increased up to about 
20 miles per hour, and then fell off. In 
10,000 miles of driving the anti-knock 
requirement increased from 64 to 73 
octane and at 50,000 miles it leveled out 
to ul)out 75 octane With suitable fuel, 
lubrication, and servicing the cars 
maintained throughout at least 100,000 
miles what is—for all practical pur- 
jxises—new-car acceleration time. 

• • • 

n 

HEAT LOSS—-Approximately 50 parctnf 

of loss of hoot in a homo Is duo to 
air infiltration through tho walls. Ply¬ 
wood panols 5/16 of an inch thick havo 
about twlco tho insulation value of Vs- 
inch plaster on loth. 

• • • 

CURIOSITIES 

Of the Laboratory Meat 
Commercial Demands 

Two new’ industrial chemicals—sul¬ 
famic acid and ammonium sulfamatc - 
costly lalwiratory curiosities only three 
years ago w’ith few knowm practical 
uses, arc now in tonnage production at 
du Pont’s recently completed Grasselli, 
New Jersey, plant. Formerly produced 
on pilot plant scale, sulfamic acid and 
ammonium sulfamate proved them¬ 
selves valuable in many industrial proc¬ 
esses An interesting application of the 
latter chemical has l>een in its wide 
adoption as a fire retardant in textiles, 
insulation products, and paper. While 
flammable material treated with ammo¬ 
nium sulfamate will char iqum contact 
with flame, it will not blaze Tims the 
treated material will not sup{>ort fire. 

Clothing, curtains, and draperies are 
being “flame-proofed” with ammonium 
sulfamate by many laundries and dry- 
cleaning houses, while workers* uni¬ 
forms in plants w'hcre fire-hazard is 
high are being protected on an increas¬ 
ing scale, the manufacturers point out. 

Ammonium sulfamate, though harm¬ 
less to humans, has proved itself effec¬ 
tive in killing weed jiests such as poison 
ivy, ragw'eed, and thistle, without in¬ 
juring the soil 

Sulfamic acid is valuable in leather 


tanning, for nitrite removal in the man¬ 
ufacture of dyes and color lakes, and 
also as a laboratory reagent. 

Chemists explain that sulfamic acid 
utilized in the bating, pickling, and tan¬ 
ning processes of leather results in a 
silkier and tighter grain. This„ white 
crystalline *»olid is odorless, highly sol¬ 
uble in water, non-volatile, and non- 
hygroseopic. 

CLEAR WATER 
At All Times, In 
Matal Containers 

By adding a small quantity of a harm¬ 
less chemical to water that must 
be kept in metal storage tanks, all 
formation of rust and corrosion is pre¬ 
vented; when the water is withdrawn 
from such tanks, it conies out just as 
clear as it goes in 

The chemical used for this purjiosc 
is commercially available under the 
trade name Aqua-Clear In the case of 
old and rusty tanks, a few' treatments 
will clean out the old rust and the 
water will flow' clear as long as the film 
deposited on the tank interior by the 
chemical is maintained 

Use of this clear, tasteless, harmless 
liquid is advocated for drinking water 
tanks in lmats, in hot-water heating 
systems to prevent rust and corrosion 
in the pipes and radiators, and in auto¬ 
mobile cooling systems. 

PROJECTED WRITING 
For Use by Teachers 
and Lecturers 

A class ikmim lecture desk which al- 
lows one to w'rite on cellophane 
stretched over a plano-convex lens on 
the desk top and have his writings 
projected onto a large screen on the 
front of the desk, may change future 
methods of visual education. 

Invented by David Katz of Wil- 



"Serlptoseopa" 
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Makes old oils and greases better than new for the Army 


mington, Delaware, this desk, called 
the “Scriptoscojie,” enables a teacher 
or lecturer to illustrate his discourses 
without turning his face from the au¬ 
dience. Sitting at his desk, he draws 
his sketches or diagrams with a wax 
j>encil on rolls of cellophane stretched 
across a 10-inch lens. 

A beam of light from above the desk 
is directed through the plano-convex 
lens; a system of lenses and mirrors 
intercepts this beam and projects it on 
the screen. 

The screen, about 24 by 80 inches, 
may be built above or below the desk 
top. It may be used in a well illumi¬ 
nated room or in daylight, provided it 
is shielded from direct rays of the sun. 

The rolls of cellophane give a per¬ 
manent record of a lecture, and may be 
used for reviewing without again re¬ 
writing all the material. Pre-fabrieated 
diagrams and sketches, especially com¬ 
plex ones, may be drawn before a lec¬ 
ture and slipped under the cellophane; 
and the lecturer may write what he 
wants on the cellophane without spoil¬ 
ing the diagram. 

• • • 

INSECTS —Damage caused by Insacts 

may be conservatively reckoned at 
two billion dollars annually in the 

United States. 

• • • 

GEMS 

The American Indian Was 
a Gam Collector 

Somk of the fanciful accounts of In- 
dian wealth in jewels which excited the 
cupidity of Europeans had a basis in 
fact, according to a study of Indian 
mining by Sydney H Ball, published by 
the Bureau of American Ethnology of 
the Smithsonian Institution. 

He made use, Mr. Ball finds, of at 
least 84 kinds of gems and artificial 
stones and his acquaintance with min¬ 
erals suitable for decorative purjioses 
exceeded in number that of the peoples 
of Europe and Asia at the time of the 
discovery of America. The Indian also 
was the first to use platinum. 

Like most primitive peoples the In¬ 
dian saw in gems and decorative stones 
not only beauty but the supernatural 
and awe-inspiring. Among the pre- 
Columbian aborigines of Ecuador a 
large emerald was worshipped, and rock 
crystal and jasper appear to have served 
the same pur{>oses among certain Peru¬ 
vian tribes until they were forced to 
adopt Inca sun worship. 

Diamonds, according to one account, 
were used by a tribe of Brazilian Indi¬ 


ans as playthings for their children 
Emeralds were used ornamentally in 
Colombia, Venezuela, Ecuador, Bolivia, 
Peru, and Panama. The Colombian 
emerald mines had been worked for a 
long time before the Spaniards con¬ 
quered the country. The mining season 
was inaugurated with religious cere¬ 
monies and only certain persons were 
permitted to dig for the gems. 

Eskimos believe that quartz forma¬ 
tions are ice so solidly frozen that it has 
become stone 

USED OIL 

From Crankcases Reclaimed 
In Mobilo Unit 

A mobile oil refinery designed to 
purify used crankcase oil from more 
than 8000 military vehicles per month 
received its first test under maneuver 
conditions in South Carolina. Capable 
of refining approximately 200 gallons of 
used oil j>er day, the unit turns out a 
product which Army experts consider 
as good as, or superior to, the original 
oil. Impurities, such as water, gasoline, 
and grime, are removed during the 
process. 

The used oil is dumped into a 100- 
gallon vat where it is mixed by an elec¬ 
trical mixer with Fullers earth, a com¬ 
pound which absorbs the impurities. 
The mixture is then drawn by vacuum 
into a retort tank wlierc it is heated to 
a temperature of 650 degrees. Gasoline, 
water, and other liquid impurities va¬ 
porize under this heat and are drawn 
off, also by vacuum, into a condenser 
tank where they are returned to a liquid 


state The liquified impurities are then 
removed into a dilution tank The oil, 
still at 050 degrees, is run through 50 
feet of coils to cool, and then back into 
a tank. After the mixture has been 
cooled down to about 825 degrees, it 
goes into a cylinder where presses sep¬ 
arate the Fuller’s earth from the newly- 
refined oil. The viscosity of the oil de¬ 
pends, mainly, on the original product, 
but operators of the mobile refinery re¬ 
veal that tests have shown the average 
weight to be around S.A.E. 80. 

At present, the refinery accepts all 
oil and grouse waste, including used 
crankcase oil, transmission grease, and 
other oil derivatives. The loss during re¬ 
fining is estimated at aliout 10 percent 
but operators believe that, given only 
crankcase oil drawn from vehicles, the 
loss in bulk would not exceed 5 percent. 

The refinery carries its own generator 
mounted on a trailer, but the mecha¬ 
nism is designed to operate on cither 
A.C. or D C. 

TIRED TIRES 
Hove Weak Cords 
in Carcasses 

Tires get tired. After several thou¬ 
sand miles of use, the tensile strength 
of the tire cord begins to diminish. 
As the tire mileage increases, the dan¬ 
ger of blow-outs increases. The loss of 
strength of the tire cord is called “cord 
fatigue.” 

To test the tensile strength of cord 
in a tire, a scientific and accurate de¬ 
vice has been perfected. Called the 
Tensile Meter, this machine is grad 11 - 
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ASTORIA APARTMENTS 

of THE WALDORF-ASTORIA 


ONE-ROOM APARTMENTS THAT 
"LIVE" LIKE THREE ROOMS 

Living-room, to dining-room, to bedroom ... presto changes that 
take place easily and gracefully... in apartments designed for 
greatest “livability” on conservative budgets . Surprisingly reason¬ 
able leases by the year, season or for shorter periods. Also “Town 
'House” suites in 2, 3 and 4 rooms. 



Inspection invited . 
Descriptive booklet on request . 


THE WALDORF-ASTORIA 

PARK AVENUE • 49TH TO 50TH • NEW YORK 
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ated in pounds and has a dial divided 
into three zones—green for safety, 
orange for caution, and red for danger. 
When the cord is broken, the hand 
remains in a stationary position and 
indicates the tensile strength of the 
cord. If the hand remains in the safety 
zone, this indicates a cord test of over 
12 pounds; if in the caution zone, the 
cord will test between 10 and 12 



It shows If tiros oro tlrod 


pounds. Should the results find the 
hand remaining in the danger zone, the 
cord tests below 10 pounds and the 
carcass is not safe or suitable for re¬ 
treading. The cord to l>c tested can 
easily be removed from the tire from 
the inside splice where it overlaps. 
Either fabric or rayon cords can be 
tested. 


PROTECTING 

Film For Rocord 
Cards Of All Kinds 

Record cards that must be referred 
to frequently can be protected from dirt 
and moisture by covering the surface 
with a new film manufactured by Seal, 
Inc The film, which is applied by an 
elect rioally heated device, is practically 
invisible, is flexible, and is moisture- 
proof. Temjtorary notations can W 
made on the surface of the film with a 
colored wax pencil and then wiped off 

LENS 

Automatically Keeps 
Objects in Focus 

Although the living eye, with its elas- 
tic lens, automatically focuses objects at 
varying distances, optical engineers have 
looked askance at many ingenious pro¬ 
posals to accomplish this purpose in a 
photographic lens. But a four-clement 
motion picture lens has now been de- 
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signed by Bausch & Lomb in which one 
double-concave element is electronically 
oscillated on its axis by means of a 
special cell mounting developed by 1\ 
Stanley Smith, a New York radio 
engineer. 

The oscillating element is confined to 
a movement of three-tenths of a milli¬ 
meter but the oscillations are at the 
rate of 23,200 times per minute, thus 
continuously altering the focus so that 
all objects are uniformly in register 
from four feet to infinity. Although all 
objects are slightly softer in focus than 
with conventional lenses, many photog¬ 
raphers regard this as an improvement 

The new oscillating lens cannot be 
incorporated in hand cameras 

PHOSPHORESCENT 

Paint For Use 
In Tha Hama 

IVIanv are the uses to which phos- 
phorescent paint can be put in the 
home, the home workshop, and even in 
offices and manufacturing plants Dan¬ 
gerous corners can be spotted or out¬ 
lined with paint that glows in the dark, 
electrical switches can be coated with 
the substance, house numbeis can be 
made to glow m the dark, photographic 
dark room equipment can be painted, 
and so on 

Now available under the name of 
Luini-Tone Phosphorescent Paints is 
a material which is easily applied and 
wduch, if covered with a protective 
coating film which is available with the 
paint, can be used out of doors or in 
locations where high humidity prevails 

• • • 

FREIGHT—Motor trucks carried 9 per¬ 
cent of the nation's freight moving 
on wheels In 1940, according to data 
compiled by the Equitable Life Assur¬ 
ance Society. 

• • • 

BROWN EVERGREENS 

May be Due to 
Natural Causes 

The brow ning or rusting of evergreens, 
especially arbor-vitae and pine, must be 
quite general, judging from the numer¬ 
ous inquiries received at the State Ex- 
jH*riment Station at Geneva, Newr \ ork, 
fiom home owners who are alarmed 
over their ornamentals, says l)r. F. L. 
Gambrell, Station entomologist Gener¬ 
ally, the browning of evergreens during 
the fall is a natural phenomenon and is 
nature's way of pruning these trees, 
says this authority 

“In the early fall the amount of 
browning may vary considerably during 



The Most Precious Optical Instrument in the World 


T h h most impoitantsingle fact in your life 
is that you see Through >our eyes come 
more than 85% of all impressions that reach 
your hrain 

To help >ou conserve >our vision at highest 
efficiency, thousands ol professional eyesight 
specialists ofici the skill of long training and 
cxpei itnce Most of them use products of 
Bausch & bomb manufacture—eye examina¬ 
tion instruments, lenses, eyewear. 

Such confidence in the pioducts of Bausch 
& bomb is matched in many blanches of 
science and industry. In medical laboratories, 
where Bausch & bomb microscopes aid in the 
endless battle against disease, in indusmal 
plants, where research engineers use Bausch & 


bomb spcctrogi aphic and metallography 
equipment to perfect newer and stronger 
metals, where Bausch & bomb inspection and 
control instruments help make manufacturing 
processes more efficient and more exact; in 
school rooms, where Bausch & I omb projec¬ 
tion equipment makes learning easier. 

Throughout the civilized world, the signa¬ 
ture of Bausch & bomb on a scientific instru¬ 
ment earns icspoct for precision and scientific 
accuracy. 

BAUSCH & LOMB 

OPTICAL CO. • ROCHESTER, NEW YORK 

fsi An 11 sh r i> 1K5 j 


AN AMERICAN SCIENI1HC lNSTITUIlON PRODUCING OPTICAL GLASS AND INSTRUMENTS 
FOR NATIONAL DETENSE, EDUCATION, RESEARCH, INDUSTRY AND EVESIGHI CORRECIION. 


different years,” says Dr. Gambrell, 
who continues as follows: ‘‘Commonly, 
this condition is quite natural, that is, 
it is a case of natural shedding or prun¬ 
ing of the older leaves and branches and 
is comparable to that which occurs on 
deciduous plants Fall browning is par¬ 
ticularly noticeable on arbor-vitac and 
may also be observed on pines in the 
form of browning and shedding of the 
3- and i-y ear-old needles Occasionally, 
the 2-year-old needles fall, but this may 
he due to some organic agency or ad¬ 
verse weather conditions.” 

A browning of evergreens may occur 
in the early spring and again in the 
summer, says Dr. Gambrell, and in such 


cases several factors may be involved, 
some of which require care to prevent 
serious injury. If browning occurs in 
late February and early March, it may 
be attributed to a drying out while 
the soil is still frozen and the tree un¬ 
able to replace the water lost by the 
needles Ex|w>sure to the prevailing 
winds and direct sunlight generally ac¬ 
counts for tliis injury w r hieh may be 
reduced by shading or screening the 
trees wdierever this is practical. 

Summer browning of evergreens is 
most generally caused by insects, with 
the spruce mite as a common source 
of trouble, especially during hot, dry 
weather. This insect attacks other types 
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The Mechanism of Mind 



and What If on @an ■Qtrout Dtl 

Did you ever stop to think why you do the things you do? 
Have you often—when alone—censured yourself for impulsive 
urges, for things said or done that did not truly represent your 
real thoughts, and which placed you at a disadvantage? Most 
persons are creatures of sensation —they react to instinctive, 
impelling influences which surge up within them and which they 
do not understand—or know how to control . Just as simple 
living things involuntarily withdraw from irritations, so like¬ 
wise thousands of men and women are content to be motivated 
by their undirected thoughts which haphazardly rise up in their 
consciousness. 

Today you must sell yourself to others—bring forth your 
best abilities, manifest your personality, if you wish to hold a 
position, make friends, or impress others with your capabilities. 
You must learn how to draw upon your latent talents and powers, 
not be bent like a reed in the wind. There are simple, natural 
laws and principles which—if you understand them—make all 
this possible. 

Accept This FREE Book 

For centuries the Rosicrucians (not a religious organization), a worldwide 
movement of men and women devoted to the study of life and its hidden 
processes, have shown thousands how to probe these mysteries of self Re¬ 
nowned philosophers and scientists have been Rosicrucians—today men and 
women in every walk of life owe their confidence and ability to solve personal 
problems to the Rosicrucian private, sensible method of self-development. 
Use the coupon below for a copy of the book, “The Secret Heritage,” which 
will be sent to you without obligation, and will tell you of the Rosicrucians 
and what they can do for you. 


SCRIBE JQW:The Rosicrucians (AMORC).San Jose, Calif. 
Please send me your free book, “The Secret Heritage,” which 
I shall read as directed. This does not obligate me in any way. 

Name 

Address 


The Rosicrucians 

(AMOBC) 

SAN JOSE, CALIFORNIA, U. S. A. 


of evergreens as well as spruce and can 
be detected upon close examination as 
tiny reddish creatures crawling about 
the trees. Dusting sulfur gives good con¬ 
trol. Summer browning may also be due 
to scale insects, root weevils, spruce gall 
aphids, unfavorable or poorly drained 
planting sites, hot, dry weather, or the 
failure of newly transplanted trees to 
become established. 

INDEX SYSTEM 

Uses Plastic Instaad 
of Metal Strips 

Strips of Tenitc are replacing alumi¬ 
num in the new Visi-Rccord card index 
system, and are said to improve its 
efficiency. The strips are continuously 
extruded and then cut in lengths to fit 



Colored plastic in file system 


} the vertical edges of the divider cards, 
i Once snapped and riveted into position, 
j they serve to support the cards and pro¬ 
tect their edges against wear and tear 
from handling. By using different col¬ 
ored strips, indices and sub-di\ lsions of 
the system can la* identified at a glance. 
The non-resonant quality of Tenite 
makes for quiet ojieration. 

LAMP 

Operated At Low Voltage 
Increases Safety 

iikhk electric extension lights are 
used in the shop and factory, occasional 
injuries are caused by shock, particu¬ 
larly when such lights are used in wet 
locations. Such danger can be elim¬ 
inated by the use of a six-volt bulb in 
the extension light, supplied with cur¬ 
rent through a transformer. This ar¬ 
rangement is commercially available in 
the form of the Ideal Lo-Volt Trans¬ 
former shown in one of our photo¬ 
graphs. The primary lead plugs di- 
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Low voltago, high safety 

rcctly into any 110 volt A.C. supply; 
the secondary lead delivers current at 
a harmless pressure of six volts which 
cannot be felt even though it is short- 
circuited directly through the body. 

PROOF? 

The Joke was on Bfschoff, 

But Too Late 

Bischoff, one of the lending nnnto- 
mists of Europe, thrived some 70 years 
ago. He carefully measured brain 
weights, and after many years’ accumu¬ 
lation of much data he observed that 
the average weight of man’s brain was 
1850 grams, that of a woman only 1250 
grams. This at once, he argued, was 
infallible proof of the mental superior¬ 
ity of men over women. Throughout 
his life he defended this hypothesis with 
the conviction of a zealot. Being the 
true scientist, he specified in his will 
that his own brain be added to bis im¬ 
pressive collection The postmortem 
examination elicited the interesting fact 
that his own brain weighed only 1245 
grams - - Journal of the American Med¬ 
ical Association. 

MOST NOTABLE 
Which are the Outstanding 
Scientific Instruments? 

B[istorianb of the future, we believe, 
will choose the cyclotron and the elec¬ 
tron microscope as the most notable 
new instruments of the age. Both arc 
remarkable because they contribute to 
several fields of science. By its massive 
design and large dimensions, the cyclo¬ 
tron has undoubtedly captured popular 
imagination; but from a strictly techni¬ 
cal point of view it might be argued 
that the electron microscope is a tool 
of wider application. Physicists, biolo¬ 
gists, engineers, chemists, bacteriolo¬ 
gists—all have problems whose solution 
is almost assured.— Prof. Thomas H. 
Osgood in Journal of Applied Physics, 


IMMEDIATE DELIVERY 
LATEST TYPE INDUSTRIAL & LABORATORY EQUIPMENT 


BRONZE GEAR AND ** outlet m* a?! 

CENTRIFUGAL FUMPS NO 1 centrifugal VT %" $ l.(0 $25.0 






Inlet 

Outlet Price 

A C motor 


No 

1 Centrifugal 

4 


$ 6.50 

$21.00 


No 

& 

V 13.50 

32.00 


No 

9 

1 * 16.50 

35.00 

No 

1 % 

Gear %” Price 

$ 9.00 

With A.C motor 

$25.00 

No 

2 

V 

10.00 


27.50 

No 

3 


11.50 


28 50 

No 

4 

“ V 

12.50 


32.00 

No 

7 

;; v ;; 

15 00 


37.50 

No 

9 


16.50 


48.50 

\o 

11 

.. VA „ 

48.50 


•n request 


ATTIC AND INDUSTRIAL FANS 



Belt iln\en, hIow speed, exceptionally quiet 
inopiMition. highly •fflcient G B Mo torts 
SIZE HP It P M C’FM PRICE 
24" l,b 6G0 4200 *45.00 

30" 1/6 540 5800 52.00 

36" 1/4 41 f> S000 57.50 

42" 1/3 390 J1500 00.50 

48" 1/2 3 Ml lb 500 92.50 

General Electric Immersion Heaters 


Suitable for heating liquids, tanks, kettles, etc 
(1 KW raises tuupernturc 100° l* i gallon* per 
hour ) Fitted for 1*4" iron pipe thread Can 
lx* used as 110, 220 volt or \ heat 1111 volt 

600 Watt $7 50 1200 Watt $10 50 

? r »o *• 7 50 2 (hki 12 50 

.1000 Watt 


1200 Watt 
2000 

$1500 



EXHAUST FANS, BUCKET BLADES 
General Electric A.C. 110 volt motors. 



RPM 

cu ft 
per min 

Price 

9* 

1550 

550 

$12.00 

10" 

1500 

550 

13.50 

12" 

1750 

800 

18.00 

16" 

1760 

1800 

21 00 

16" 

1140 

1650 

27.50 

18" 

1750 

2500 

22 50 

18" 

1140 

2100 

32.00 

20" 

1140 

2800 

36 00 

24" 

1140 

4000 

42.00 

24" 

850 

3800 

45 00 


Other voltages A frequencies available at slightly 

higher prices. 


ROTARY PUMPS FOR VACUUM AND AIR 

Especially designed 
for laboratories, Jew¬ 
elers, dentists, doc¬ 
tors, hospi tuls, etc 
Also for small gas 
furnwc **h 

No 2 mux pleasure 
10 lb $13 85 

Complete with AC 
110 volt motoi $30 00 

Small Piston Type Air Pump 

Can be used for 
all purpose* where 
low pressure air 1 m 
required Develops 
l/.< ui ft i»r air 
at 11 lbs pressure 
Suitable for aqua 
rlums Takes rare 
1 Of 6 to 8 tanks 
Piston t\pe. all 
brans c\ Under 
licit driven Uni¬ 
versal AC-DC mo¬ 
tor Mounted 
on neat oak base 
Complete $7 95 


9 " ) I 


N 


DURAKOOL MERCURY SWITCHES 

This metal meieur\ swltth overcomes faults or 
usual meriurv switches Mav lx? turned a full 
360° Has thousands of known applications from 
tlnv lab Instruments to gigantic power controls. 
1 Amp .. $1 10 30 Amp $3 15 

1 blip I 85 35 Amp 5.50 

r * Amp 1.65 fl r » Amp ..11.00 

10 Amp 2 00 200 Amp 50 00 


Synchronous Motors 

New Etm*tmm 100th HP, 900 BPM 110 
volt 60 cycle hollow 25'32 shnft vertical or 
ho? uontn I mount, no base Has many ap¬ 
plications *7,50 


Air Compressors For Dental 
and Laboratory Use 

Complete automatic unit mounted on tank. “V" 
belt driven bv heavv dutv motor with gauge, safety 
valve, check valve, drainer, etc Delivers about 1*4 
tu ft air per minute Clean air Can be used for 
all applications up to 70 lb 

I'rice *30 cq 

(Abov« unit $39 SO. Othan to $95.00) 




L!!u.nrtim.‘«Tirarj T ,- 


Sires 7% x 12H 
Sl/es 9% x 11% 


“BUSH" CONDENSERS 
TINNED COPPER 

Dc signed for refrigera¬ 
tion and aii condition¬ 
ing Has many other 
uses High heat transfer 
capacity and great effi¬ 
ciency 

S3 25 «ach 
3 50 " 


Limited number of larger Blzea on hand 


F0R0ED DRAFT BLOWERS COMPLETE WITH MOTOR 

TT»VK HP RPM CTI FT MIN INLET Ot TLKT PRI 
0 1/20 175(1 160 *“ 4*4" 3%" $22 

% 1750 350 6*4" 3%" 25 

1 1/0 1750 535 6 * 4%" 30 

% 1750 950 7*4" fl " 37 

1V$ % 1750 1900 9%" 7 * 75 

rniCKH QUOTED AUK FOIL A C 110 V 60 CYCLER ONLY. 
OTHER VOLTAGES ON REQUEST. 



PIONEER AIR COMPRESSOR CO.. Inc. 

120*. CHAMBERS ST. NEW YORK CITY. N. Y. 
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Are You 


^putting your spare time to 
good advantage? 

'"‘None of the many who are 
seeking a new field to en¬ 
ter? 

*“n seeking a means to save 
money wherever possible? 

If you are, here is 
a practical solution 
to your problem. 

HOPKINS’ 

CYCLOPEDIA 


FORMULAS 

Is the foundation for the 
beginning of a fascinating 
hobby; the groundwork on 
which to build a practical 
knowledge of useful chemi¬ 
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala¬ 
ble articles which can be 
manufactured at home 
profitably on a small scale. 


T F you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnishes, 
adhesives, antiseptics, 
bleaches, cosmetics, etc. 

You can profitably make 
them from the 15000 form¬ 
ulas contained in the 1077 
pages of 

HOPKINS’ 

Cyclopedia of Formulas 
$5.50 postpaid (domestic) 
For sale by 

Scientific American 

24 W. 40th St., New York City, N.Y. 


_AVIATION- 

Night Vision 

A British Army Medical Officer Considers a Subject 
of Vital Interest to Aviation in Particular 


ALEXANDER KLEMIN 

Aviation Editor, Scientific American. 
Research Professor, Daniel Guggenheim 
School of Aeronautics, New York University 


T o be able to see in the dark is 
quite an important matter to 
night-fighter pilots, the crews of night 
bombers, sjiotters of the anti-aircraft 
service, drivers of vehicles by night, and 
others. It will be equally important to 
civilians as tfiey become Air Raid War¬ 
dens. Therefore, we read with great 
interest an article on night vision, by 
Captain Brian StJ. Steadman, of the 
Itoyal Army Medical Corps, recently 
published in The Aeroplane. 

The part of the eye that is sensitive 
to light is called the retina—the inner¬ 
most of three coats that form the eye 
ball. In one of the outer layers of the 
retina lie two types of cells known as 
cone cells and rod cells, Jboth distributed 
over the retina. A complex substance 
known as visual purple is present in 
the rod cells, and it has the remarkable 
property of being bleached on ex]X)sure 
to light but regenerating rapidly in 
darkness or semi-darkness. Now here, 
in Doctor Steadman’s words, is the ex¬ 
planation of night vision: 

“Vision depends on two mechanisms. 
One, governed by the cone cells, is con¬ 
cerned with form vision and color vision 
and functions only in bright light. This 
is known as the photopic mechanism. 
The other depends on the rod cells and 
the presence in them of visual purple. 
It is concerned with appreciation of 
light and movement and functions in 
conditions of semi-darkness. This is 
known as the scotopic mechanism. Ev- 
eryl>ody knows that after going from 
bright light into semi-darkness one can 
see very little at first, but that after an 
interval one begins to see more clearly. 
This is due to an increase in sensitivity 
of the rod cells caused by the regenera¬ 
tion of visual purple and is known as 
dark adaptation.*’ 

This dark adaptation increases rap¬ 
idly after we are plunged in darkness or 
semi-darkness. At the end of one hour 
the sensitivity of the retina may be in¬ 
creased between 50,000 and 100,000 
times. 

What should be done to increase the 
night vision of those about to engage in 
the specific tasks we have mentioned? 
First of all, they should wear dark 


goggles or stay in a completely dark 
room for 45 minutes. To test whether 
one’s eyes are dark adapted, a star 
should be looked at directly, and then 
the line of vision should be deviated 
slightly. If the star appears brighter in 
the second case, then the faculty of 
night vision is in full use. The reason 
for this is that there are no rod cells in 
the retina at the central point, that part 
used for clear vision during the day. 

The quality of night vision varies in 
individuals and some people suffer from 
night blindness, which may be caused 
by a deficiency of visual purple, due, in 
turn, to a deficiency of vitamin A in the 
diet. Night blindness may be cured by 
eating liver, carrots, and so on. But, 
unfortunately, no amount of food con¬ 
taining vitamin A will improve any 
lack of night vision faculty that a per¬ 
son may have. Dr. Steadman explains 
it this way: “Experiments have shown 
that it is useless for people with a poor 
night vision standard to attempt to 
bring about an improvement by eating 
two (Kiunds of raw carrots a day.” 

Since selected food is no cure, the 
best that the British have lieen able to 
do for their night-fighter pilots is to de¬ 
vise tests for the standard of night vi¬ 
sion and to give selected candidates a 
course of exercises. The quality of night 
vision may lie improved by constant 
practice With eyes fully dark adapted, 
an endeavor should be made to recog¬ 
nize at night the outlines of trees and 
buildings against the sky, both with and 
without field glasses. Commencing with 
familiar outlines, the distance may be 
gradually increased and use made of un¬ 
familiar outlines. Large letters or dia¬ 
grams of aircraft may also be employed. 
The amount of training done in this 
way, and its helpfulness, is determined 
by the individual himself and depends 
largely on his keenness. 

SHOP LIGHTING 

Fluoreseent Tub# Used 
in Portable Unit 

W ith all the gocxl will in the world, 
our aviation notes seem to drift away 
from the progress of aviation science to 
the progress of aviation manufacture. 
One reason is that the most important 
scientific advances in aeronautics are 
apt to go on the secret list, to discuss 
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-AVIATION- 

which means the risk of dire penalties. 
Another reason is that emphasis today 
is on production and practical advance 
rather than on radical development. 

Thus we can and should devote at- 
tention to the use of a portable fluores¬ 
cent light f° r night work in the aircraft 
plant. The new light is encased in a 
tube of transparent “Lueite,” methyl 
methacrylate resin. The light is of low 



It brightens the corners 

weight, handy, and gives off spherical 
lighting so that shadows are eliminated. 
It is cool, which is a real advantage 
One of our photographs slums a fore¬ 
man using the light while working on a 
Lockheed — A. K. 


"HAPPY" SPEAKS 

And Tells Something 
of the Army Air Corps 

Thr first Chief of the Army Air 
Force, Major General H II. Arnold, is 
frequently spoken of as “Happy Ar¬ 
nold,” but his character and energy arc 
such that the nickname docs not fully 
become him General Arnold, a veteran 
flier with a thorough knowledge of 
every phase of military aviation, is just 
the man wc need today when aviation 
is all-important in our war plans. His 
resume of Air Corps developments for 
the last year or so is significant and 
encouraging. 

Fighters are the best defense aguinst 
air attack, but bombers alone can lead 
to victory. “The heavy bomber,” says 
General Arnold, “in which ty]>e we lead 
the world by several laps, remains the 
backbone of air jK»wer ” Wc need only 
recall the Boeing Flying Fortresses to 
agree with the General. With their pres¬ 
surized cabins and supercharged engines 
the Boeings can operate at over 40,000 
feet altitude where they are, for the 
moment, immune to attack by pursuits 
or anti-aircraft guns. The fighter, with 




Additiomil data on ^ 

requeHt 


EDISON STORAGE BATTERIES 

Cells are in cndlrat condition Complete with solu¬ 
tion connections and travs Prices below are about 
10 f /h of regular market price Average lift* 2U 3 earn 
Two-vear unconditional Guarantee* 

A 4 Amp Hrti 1 *>Ci 

I k $« OO 

A-H Amp Hr* 2 2*> 

hn 6 OO 

A-7 Amp Hr* 2UJ 

1-M 7 OO 

A-H Amp He* iOO 

m 7 00 

n-2M ID Amp Hr* 07 

N 9 BO 

M-R Amp Hr* 1 1 

Fjc 2 OO 

I 20 Amp Hr* 1 i 

l*a 2 BO 

I -40 Amp Hr* 20 

Pr 4 OO 

All cell* 1 2 \oils inch 

*s ate per unit cell For « volt Hyste 
line 0 cells 12 vt 10 oolite, 110 it —88 cells Not 
On all cells 7.1 mniw or less an additional charge 
of 10 r i Is to 1 m added for trav's 


U. S. ARMY TELEGRAPH SET 

Signal Corjm telegraph key utul Boundei 
mounted on mahogany bom cl Open- 
ulna on 2 dry o U« $5.95 


U. S. ARMY TELEGRAPH SOUNDERS 

All btuNM on wood u.ihp, 20, 50, 01 

200 ohinu Bunnell $5.95 


TELEPHONE SWITCH DIALS 

"K< Hogg” 4 tc*i nuntiI, 10 digitn Dlumetoi 
2 7*". n» w $3.50 


TELEGRAPHIC TAPE RECORDER 

Maki'R w 1 Itttn 
1 ecord of t ode 
on papet tape 
Ideal machine 
foi learning 

t ode* ot te'ac h- 
Ing < ode to 
groups Radio 
men tan t an- 
il> adapt it 
to Hhort-wuve 
re < c 1 x c 1 tc f o 1 
taking mmid- 
rnrnt records 

of ( ode luonHagc h Double pen pc 1 mltH Blmul- 
taneoUH iccouling of two nuHH.iges Pens 
updated bj ti.it tei 3 and lu\ while tape 
feede 1 jh Hitting diiVc n Made of solid brass 
on heavy lion bum* llneful on flit*, burglar 
alarm and watchman systems Max he used 
to inter cept telephone dial calls 10 ohms 
lb built Ac finished. 

like new $47.50 ltcM*oriditlcmed $30. 


GLASS MERCURY TUBE SWITCHES 

3 amp .. $1.25 10 HD.P $2.25 

ttanrp . 1.95 20 amp 2.95 





TRANSMITTING 

CONDENSERS, 

MICA, 


ope rut I tig 

volts 12 , 

M )0 eap 

004 


Duhtlier. 

new 

$12 50 

Duhllier, 

used 

10 00 

Wireless 

Spec 

new 



$10 00 

Wireless 

Bpcr 

tried 



$7 50 

> volts 8 , 

aoo. 

ear* 



$7 50 


NICHROME WIRE 

in stock 

SIZES FROM #39 to 001 

MAGNET WIRE 

SIZES #18 to #42 in stock 
COTTON OR SILK COVERED 
ONLY May we quote you 


SIRENS Vi H. P. NEW 

Universal AC At DC 120 volt Portable 
Weatherproof Limited number $75.00 


Build Your Own Searchlight 
U. S. Army Parabolic Mirror 
Precision Quality 

§ FOCAL GLASS 

DIA LENGTH THICKNESS PRICE 
11 in. 4 In 74 in $16* 
30 in 12H in 7/16 in 76. 
36 in. 18*4 in 7/16 in U5. 

Mudo by I3uu«ch & Lomb & Par¬ 
sons Perfectly ground and hlgh- 

A few 60 In. slightly usod mctol 
mirrors on hand. 


BAROGRAPH FKIKZK, 7 Day Graphic, 7 
Jewel movement, 28 in to 31 in atmow. 
pr ensure by 20tliM 8 Vacuum Cylinders 3% 
in cl la hinge rover, glumi front, 
mahogany «e Ptlrc . . . $55.00 


U. S. N 

AER0MARINE 

COMPASSES 

Nuitable for 

car, bout or 

piano made for 


Navy 


All at fraotion 

of orlg- 


inal oust ($60 to $140) 


MAKK 



Kollhtnan 

w 

W 1 1 * 

5° grad 

$27 50 

! | 

Pioneer 

■ 

H 

1° grad 

32.50 ■ 

■E 

5° grad 

27 50 ^ 


Air Control 

1 

^m 

1 ° grail 

35 00 1 


5° giad 

27.50 ^ 


If electric illumination 


desired, add 

$2 50 



U. S. ARMY ALIDADES 

Hardwood, metric scale. 0-15 cm and reverse, anti 
log. scab. hairline sight spirit lexc*l 4'»° .. nc 

angle adj type, made In Franco 


HAND CLINOMETERS. PENDANT 

U S Army Engineers. Geologists, Survey- 

lug. Maiming, etc Magnifying hvepieee $3.50 


U. S. ARMY LIQUID COMPASS (Sparry) 

Hr cm/e lewel bearing Leather crhc 

2\" diameter. 1 Vi " high $2.50 

U. S. Army Engineers Prismatic 
Compass 

Pot ket type 360° Limited quantity $10.50 

HUTOHINSON PRISMATIC COMPASS 

J In dm , biuHN, black enameled. im¬ 
prove d pat tc*t n, with opening in top, 
floating jcw r eltd tiinl 2 in Each $16.50 

1'tiHma, lllnoculaiH, Bhuhc h & Lomb, used, 

slightly chipped, 1 ll/lt» imh long 

lev % me h wide S2.00 

Engineers U. S. Army Precision Typv Tripods 

Kcuffc 1 A Ehhcm. piceiHion type lia id wood, 
42" long. 3" diuTiieter bron/e platform with 
5 16" #18 threaded utud %" long Hum brnBH 
tennlou adlUHting micws Lc gn rem- 
foited with c.imI hi on/e and Htoel 
1 1 pH Wright ;> lb 

Pri< e _ $4.95 

United States Govt. Fire 
Extinguishers 
(R»fillabl«) 

Heavy Chopper & Bronze 

Carbon tell at h loi ide (pxietie liquid), pren- 
sure tvi*e, ideal for labs, tiui ks, bontw, gar- 
.igea, olllc c*, etc (10 liincH more prcMMutf* 
than hand extlnguinher» ) JuBt turn handle 
No pumping neceBH.ity Ideal for remote 
contiol with wire (Original coHt |40 00 ) 

1 qt (100 11)8 pretcHUt e > , $10.60 

2 qtH (200 lbs pioNHUte) .$16.60 

U. S. Navy Divers Lantern 

Electric 150 watt, any voltage, solid 
caat bruHN 300 lb tent Weight 12 lb eo __ 
Price So.50 

Fire Alarm Equipment 

Unmc'wcll Street Hones . ... . $40.00 

Gamcwtil Combination Fire and Police 

< telegraph and phone) HI reel Boxes 40.00 

Interior Fire Alarm Stations $ $0 

SINGLE STROKE ELECTRIC GONGS 


Edw ards 

12 " bronze* He 

p i Ohm 

Meoh 

Woun<l 

$18.00 

Edw ard*> 

1 ( 1 " bronze DC 

’> Ohm 

Met h 

Wound 

15.00 

Edwards 

6 " bronze DC 

a Ohm 

Meeh 

Wonnrl 

10.50 

He hw arze 

8 " 100 Ohm 

(2 volt 



10 50 

Sehw arze 

5" 18 volt 




7 50 

Uamewell 

12" Bronze 

“turtleback” 

6 volt 


Mcceh 

Wound 




20.00 


Also limited amount Faraday bells 


MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S.S., 120 Chambers St., New York City 


MARCH 1048 • SCIENTIFIC AMERICAN 


147 











An Accurate Balance 

At a PRICE Within the Reach of All 

Laboratory Workers * Schools 
Experimenters * Field Workers 


Sensitive to 2/50 gram 
Weighs up to 100 grams 
Compact—No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 



Now permissible for auxiliary use 

Never before a balance with all 
these exceptional features1 

Finest Quality- Made of tested materials Its 
consit uction will appeal to laboratories desir¬ 
ing the best equipment The Makelite cup is 
unaffected by practically any substance that 
can come in contact with it the tool steel 
knife edge and agate hearing will give long 
life and accuracy 


in drug stores (N. Y. C. Serial B17.) 

Compact Convenient- -Does not monopolize a 
laboratory table Placed on the desk of the 
busy technical executive, it will soon become 
indispensable 

Its small sire makes it possible to carry it on 
inspection and testing trips at a distance 
from the laboratory It is small enough to 
be cat ricd under the arm or in an overcoat 


BENNETT BALANCE 


bxtreme Sensitivity— Weighs to one decimal 
point farther than the usual low priced coun¬ 
ter settles and serves nearly every labora¬ 
tory purpose short of precise analysis The 
capacity of 100 granm is ample for the deli¬ 
cate weighings made in the usual course of 
teaching, organic synthesis, experimental 
work, compounding, photographic work, etc. 


Graduated in •lthar Metric System (grams) 
or ths Apothecary's Systom (grains, drams, 
ouncta). In ordering, ploaso stats which 
of thoso you dosiro. 

$ 8 plus 40tf Postage 


Order from 

Tech Editorial Service, 26 West 40th Street, Hew York, H. Y. 


r 


Victory in War 

Calls For Skilled Workers 


Increase Your Knowledge of the Machine 
Trades With These Outstanding Books 


Blueprint Reading for the Me- 
ehlne Tredee—by Fort men and 
McKinney. A wry practical end 
can)-to understand hook Con¬ 
tain* many helpful "Quis" ques¬ 
tion* with answers Included 
—$1.00. 


Forging Practloe — by Johneon 
A practical \oluriie on hand 
forging of wrought Iron, ma¬ 
chine and tool steel, drop forg¬ 
ing. and heat treatment of stool 
including annealing hardening, 
and tempering —$1.60 


Foundry Work — by Stimpson* 
Gray-Grennan An excellent book 
on standard foundry practice. In¬ 
cluding hand and machine mold¬ 
ing. with typical problems worked 
out in detail — S2 10 


Maohine Design—by Wineton. A 
beginning volume presenting those 
fundamentals of theory and an¬ 
alysis which are basic to the tlold 
of machine design The calculus is 
not resorted to as several rational 
formulas are Included for which 
no deriiatlons are given.—$3 10. 


Maohine Shop Operations — by 
Barrltt. There are 2fl7 actual 
jobs, 7DO pages, and 1.28R Illus¬ 
trations In this popular book The 
Jobs are typical of hundreds of 
major operations which a skilled 
mechanic Is called upon to do 
The tools needed for each Job are 
Hated and the job Is worked out 
In a step by step manner "Quiz" 
questions appear at end of each 
Job —$5.10 


Maohine Shop Work—by Turner- 
Perrlgo*Bertrand. An up-to-date 
book on approved shop methods 
including construction and use of 
the tools and machines details 
of operation, and modern produc¬ 
tion methods Fifth edition - 
$2.85. 


Metallurgy —■ by Johnson-Dean- 

Gregg A fundamental hook Tor 
the beginner that stresses the 
science of physical rather than 
chemical metallurgy -$1 60 


Pattern Making — by Rltohey- 
Monroe*Boaso*Hall. A practical 
treatise on woodworking and 


wood turning, tools and equip¬ 
ment, construction of simple and 
complicated patterns, including 
metal patterns - $2.10. 


Eleotrlo Welding—by Potter. An 

easy-to-understand text ooverlng 
principles and application or the 
various types of electric arc weld¬ 
ing $1.35 


Oxyaoetylene Welding — by Kehl 
and Potter A presentation of 
modern processes of welding, rut 
ting, and lead burning for steel, 
cast iron, aluminum, copper and 
brass - $1.35. 


8heet Metal Work—by Neubecker. 

An excellent book of self-instruc¬ 
tion in pattern drafting and con¬ 
struction In light and hravv gage 
metal, with manj practice prob¬ 
lems $2.60. 


Practical Mathematic*—by Hobbs* 
Dalzell* Mo Kinney. A practhal 

"how-to-do-lt” book dealing with 
the fundamentals of mathematics. 
Questions and answers included 
—$2.60. 


Price* Quoted Are Postpaid in 
the United States. On Foreign 
Ordors add 25 oents Postage on 
Each Book. 


For Sale by 


SCIENTIFIC AMERICAN 
24 West 40th Street New York, N. Y. 


-AVIATION- 

its superior maneuverability, can out¬ 
fight the bomber, but its ceiling will 
have to be boosted. Dive bombers have 
become synonomous in the public mind 
with German aviation; but as a matter 
of fact it was the United States Navy 
which first introduced dive bombing 
and it is the Curtiss-Wright Corpora¬ 
tion which has built the world’s hest 
dive bomber. 

Another achievement of the Army 
Air Corps lies in its ferrying program. 
The Air Corps Ferrying Command 
takes planes, with rare accidents, from 
the West to the East Coasts, from the 
East Coast to Greenland, to Iceland, to 
Georgetown in British Guiana. Here is 
what the General says: “Except for 
our short-range planes, the Air Corps 
Ferrying Command is capable of oper¬ 
ating around the world. Its navigators 
are studying globes, not maps, and they 
would take a bomber to Tibet or Little 
America on 48 hours notice.” 

Since Crete, there has been a general 
feeling that glider-born troops have 
proved their value. The Air Corps is 
keeping step with this new development 
also by the procurement of gliders and 
by training pilots in gliding and soaring. 
Army and Navy alike are interested in 
the towed glider capable of transporting 
many armed men Altogether, General 
Arnolds message is very encouraging. 
It shows that our Air Corps is wide 
awake, following every air development 
of the war.— A. K. 

TELESCOPE MAKING? 

Doctor Urges Pilots 
to Toko Up Hobbies 

Today’s high and fast flying pilots 
will take up stamp collecting, gadget 
making, or the study of foreign lan¬ 
guages if they listen to the advice of 
Mayo Clinic’s l)r M. N. Walsh. 

The modern pilot’s nerve-splitting 
profession not only requires that lie 
groom his body like Joe l^ouis, but that 
he save every )>ossible milligram of his 
nervous energy by learning how to re¬ 
lax, Dr. Walsh declares. To combat 
excess drain on nervous energy, lie 
urges perfect physical condition aided 
by frequent rest periods and hobbies. 
“The importance of hobbies in securing 
mental relaxation is much underesti¬ 
mated. The chief value of hobbies . . . 
lies in their capacity to release pent-up 
nervous tension. The most satisfactory 
hobbies are those which involve making 
something with the hands or forming 
collections, so that the individual can 
enjoy the feeling that he has created 
something worth having, and can spend 
a quiet and restful hour with his hobby 
in forgetfulness of the worries of his 
daily occupation .”—Science Service . 
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-SCIENCE IN INDUSTRY- 

Industrial Growth 

New Products and Processes That Reflect Applications 
of Research to Industrial Production 


"DISTILLED" WATER 
Obtained By Process 
Using No Heat 

Whbkk industrial operations require 
the use of pure water for any of a num¬ 
ber of purposes, distilled water is usu¬ 
ally used. For such operations it is now 
possible to obtain pure water compar¬ 
able to single distilled water without 
the use of heat and at a small fraction 
of the cost of distilled water. 

This “synthetic distilled water,” as it 
is called by the Illinois Water Treat¬ 
ment Company, manufacturers of the 



Compltb VitatUss wafer "•#111" 


equipment which produces it, may be 
obtained with as low’ as four parts per 
million of dissolved solids. 

The treatment process uses equip¬ 
ment which passes the w’ater succes¬ 
sively through two beds of special min¬ 
erals, the first of which removes, by 
base exchange, the positive, or metallic 
ions, such as calcium, magnesium, so¬ 
dium, or iron, substituting hydrogen 
The effluent from this tank is acidic 
in that the hydrogen ion combines with 
the negative sulfate, chloride, and ni¬ 
trate ions. (The carbonates form H a CO, 
which passes on through as CO a and 
water, and the C0 2 can be very largely 
dispelled by aeration if its presence is 
undesirable ) 

This acid water passes to an anionic 
reactor tank where the negative ions 
(chlorides, sulfates, and nitrates) are 
removed and replaced by the hydroxyl 
ion The H and OH combine to form 
water, giving a final effluent which 
compares very favorably to commercial 
single distilled water. 

The equipment has both an hourly 
capacity or flow rate in gallons per hour 
and an overall capacity when the min¬ 


erals become exhausted and are regen¬ 
erated similarly to a water softener. The 
chemicals used in regeneration are com¬ 
mercial acid and soda ash which are 
cheap and readily obtainable. 

It is stated that this “synthetic dis¬ 
tilled water” is already being used in 
many industries where processes call 
for extremely pure water In other in¬ 
dustries the low f cost of “distillation” 
makes it possible to take advantage of 
this purity where cost was formerly so 
high as to be prohibitive. 

JACK 

Wedge Blocks For 
Leveling Machines 

A simple arrangement of two iron 
castings and a shouldered screw, placed 
under a machine, makes it possible to 
level the equipment quickly and ac¬ 
curately. The two iron castings are 
wedge shaped, the head of the screw 
bearing against a slot in the lower 
casting. As the head of the screw is 
turned, it forces the upper casting to 
slide on the lower one, thus increasing 
or decreasing the height of the assembly 
and hence making it possible to bring 
the machinery to exact level. The de¬ 
vice, manufactured by Enterprise Ma¬ 
chine Parts, is known as a “Machine 
Jack.” 

REAMER 

Operates in 
Hardest Steels 


A new type of reamer, made of 
Hard steel and capable of reaming hard¬ 
ened steel of any degree of hardness 



Rcomtri dascrlbtd abovt con b« 
mad avail or hard staal drill stock 



The Morse Decimalizer 



The DECIMALIZER shows In a few simple manip- 
illations just whore to place the decimal point in the 
result of an> computation involving several elements, 
part or all of which may bo decimals for example, 
in such a problem as (9 x 04X2 x 71 1 x 3K| A (245 
X 0093 x 36) The DECIMALIZER removes that 
"decimal point hazard" inherent m computations 
made with the slide rule or otherwise 
Pocket size, durable (constructed or aluminum and 
Stainless steel), exceedingly smooth in action Fur¬ 
nished in leather case, with complete directions for 
using Price $2, postpaid, with extra, easilv Inter¬ 
changeable scale which enables the instrument to 
perfonn extended multiplication and division 50 cents 
additional Mnno> hack, if returned within 10 days 

OKOROR H. MORHK 

927—28th Street South Arlington, Va. 


ARMY-NAVY BARGAINS 


Haversacks.$ .75 Cart, belt $ .60 

Hobbles .50 Hops lariat .75 

Helmet eagle .. .36 8word bayonet 1.75 

Europ cutlass 2 50 Model cannon T I 75 


75th Anniversary Cataloa 1865-1940, 308 pages, 

over 2,000 illustrations of pistols, rifles, daggers, 
medals, saddles, etc., mailed for 50 cants. 1942 
circular for 3c stamp. 


FRANCIS BANNERMAN 80N8.60I Broadway. New York 


WOODSTOCK 

TYPEWRITER 


VlS*°non<te nC0 

C° nCS ^Cou TSCS 


COUPLET* HOmT- 
■TUDY COUB81* 


■lightly 

ranted, exchanged, j 
subjects. Money-bi 
guarantee. Cash g 
for used pouraei 

doted! end 01 nitrated T2-pege bargain catalog : 

Write today I 

NELSON CO.. 600 Sherman, Dept. P-243, Chicago 



Please send me your 4 R-page •‘Patent Guide" and I 
your ■peclnlly prepared ,I R«>cord of Invention” 5 
form PKKfc. This request doe* not obligate me 8 


State 

(Plcatc mite or print plainly) 
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Established 1853 

Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

74 Branches located in 
Greater New York 

Member of the Federal Deposit Insurance 
Corporation 


The Binary Slide Rale 
equal* a SO inch ntralftat 
ulitle rulu In precision. Has 
V. VI. A. K. Lor, LLl, 
LL2, LLH, Li. Binary. 
Add and Subtract Scale*. 

I Give* Trig function* to 
1 minute from 0 to 00 
degree* The engino-di* 
vlded scales are on white 
enameled aluminum Per¬ 
manently accurate Ida 
8%' Large figure* and 
graduations eliminate eye- 
strain Kxeeptlonal value 
Price with Instruction* $5 00, cash or 
COD Circular free 1 our money back if you 
are not entirely satisfied 

Gtlaon Slide Rule Co.. Htuart, Flu. 
md« Rule Maker « since 1014 



ARITH-MAGIC 

(Not a Mach Inn) 

BUT—the greatest improvement m Arithme¬ 
tic since the beginning of time. Solves all 
problems in 1/10 the usual time and 1/10 
the usual effort.- Postpaid SI.00. Worth a 
hundred. Arhh-Magic, Dept. 18, Maywood, 
Illinois. 


ALNICO MAGNETS 

.Strong 
- — enough to 

” balance In 

mid - air. 

Can be lined 
for hun¬ 
dred! of experiments. $1.60 pair, 
lly placing a 7H o* slag of ALNI- 
(X) In a soft-iron yoke or frame. It 
will lift 30 lb* If in contact with 
a P«1 lulled Htirface Complete $8.00. 

ULTRA-VIOLET blue-f.re in¬ 
visible ink KIT including U. V. 
lamp $1.50. 

BLAN, 64-W5 Day St., New York 


SMITH & WESSON 

ftauohzriA. 




E. W. PIKE & CO. 


POOR 

EYESIGHT? 

Try tha Now 
PIKE Elactrlc 
Reader 

A boon for elderlv 
people and others with 
poor eyesight. Wonder¬ 
ful for doctors, scien¬ 
tists and draftsmen 
Write for free information 
and detail* or thl* new in¬ 
tention that make* reading 
matter 3 times larger 

Elisabeth. N. J. 
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without annealing, has been developed 
by the Black Drill Company. The 
reamer, made of the same secret-process 
metal which is used in Hardstecl drills, 
[See page 93, February 1942 Scientific 
American.—Ed.], is designed to operate 
in the same manner as the drills and, it 
is claimed, will easily outlast any high¬ 
speed reamer now in use. While the 
ordinary high-speed reamer will ream 
metals up to .35 degrees Rockwell, 
Hardsteel reamers will ream metal of 
any hardness up to and including ni- 
trided surfaces, without unusual wear. 
They have been used successfully on 
carburized, oil hardened, water hard¬ 
ened, cyanidcd and nitrided pieces of 
high carbon, high chrome, and high- 
sf>eed steel. 

The accompanying illustration graph¬ 
ically shows the possibilities of Hard- 
steel reamers. A hole drilled by a Hard- 
steel drill in a twist drill, with a Rock¬ 
well 60 C., is being reamed without 
effect on the reamer. 

ACID INDICATOR 

Used in Controlling 
Industrial Process 

Indicative of the possibilities of the 
solu-bridge controller for industrial pur¬ 
poses is the recent application of this 
unit, manufactured by Industrial In¬ 
struments, Inc., to the processing of 
mineral oil. Mineral oil is treated with 
concentrated sulfuric acid in large 
vats. At the end of the treatment cycle 
the concentrated acid which has not 
entered into reaction settles to the bot¬ 
tom of the vat. Above this there is 
sludge, with treated oil above the 
sludge. The sulfuric acid is first drawn 
off from the bottom of the vat, followed 
by the sludge, and finally the treated 
oil comes through The conventional 
method of ascertaining when all the 
acid and sludge have l>een removed is 
by means of a by-pass pipe and visual 
observation. The oj>erator at times does 
not notice when the withdrawal of 
sludge has ended and treated oil starts 
coming through. 

When the problem was first put up 
to the industrial instrumentation engi¬ 
neers, their first step was to check liq¬ 
uids withdrawn from the vat by means 
of the solu-bridge. It was found that 
sulfuric acid read over 7 percent, the 
sludge approximately 0.2 percent, and 
the treated oil gave a reading of 0. 
Thus by placing a special conductivity 
cell in the by-pass line, and setting the 
indicator of a solu-bridge controller at 
7 percent, the self-contained relay of 
the instrument closes and actuates an 
alarm when sludge begins to come 
through. Again, setting the indicator at 
0.01 percent, the relay will close and 


give indication when oil starts to come 
through. 

The solu-bridge controller is an elec¬ 
tronic device which not only indicates 
the conductivity of a given liquid in 
any desired terms, but also, by means 
of its self-contained relay, actuates an 
external warning signal such os a flash¬ 
ing lamp or audible alarm. The relay 
can also be employed to control some 
suitable corrective means, such as own¬ 
ing or closing solenoid-actuated valves- 

KNURLING 

Plier-Type Tool 
Is Adjustable 

K.nuri,ed surfaces can be produced on 
metal rods having diameters between A 
of an inch and two inches with a new 
adjustable plier-type knurling tool an¬ 
nounced by the Pacific Sj>ecialty Sup¬ 
ply Company. 

Two knurling wheels are mounted on 
one arm of the tool and a third on a 



Hand knurling on a lathn 


hinged arm which can be adjusted by 
means of a removable hinge pin. In use, 
the tool with its three knurling wheels 
is placed over the work and pressure is 
applied by hand to close the wheels 
against the work surface. The work can 
be rotated by any means as in a lathe 
or drilling machine, or it can be held in 
a vice and the tool revolved around it. 

NOZZLE INSERT 
Of Coromie, for Air 
Blasting Equipment 

An extremely hard, abrasion-resist- 
ing ceramic, now lieing used instead of 
metal for the inserts of “Long-Lyfe” 
abrasive blast nozzles manufactured by 
American Foundry Equipment Com¬ 
pany, is claimed to have a hardness 
and density that is superior to many of 
the metals now being used for this pur- 
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pose. Its manufacture is not affected 
by the present scarcity of certain 
alloys. 

Economy of operation is achieved 
with these inserts because the cost of 
compressed air is kept at an absolute 
minimum since the nozzle wears slowly 
and evenly. Also, because the original 
orifice is preserved without appreciable 
wear, even after hundreds of hours of 
service, the contour of the blast stream 
is maintained and the work is cleaned 
faster and more uniformly. 

Additional features of this nozzle in¬ 
clude: High finish bore; no soft spots 
to start uneven wear; non-mctallie, thus 
reducing static to a minimum; does not 
“bell out” rapidly; excellent mechani¬ 
cal strength. 

SWITCH 

Foot Operated For Start- 
Stop Operation 

A foot-operated switch which solves 
many problems of frequent start-and- 
stop operations of machines, incorpo¬ 
rates tungsten contacts which are held 
in open |>osition by spring pressure but 
are brought together to close a single- 
pole circuit when pressure is applied to 
the top of the rubber housing of the 
switch The switch responds to the 
slightest down pressure of the foot; it 
is claimed that less pressure is required 
than is applied to the average auto¬ 
mobile accelerator. Rated at 1000 watts, 
these switches have a conservative guar¬ 
antee, by the Nathan R. Smith Manu¬ 
facturing Company, for 40,000 opera¬ 
tions per year. They can be used to 
control the operation of any small ma¬ 
chinery within the rating range. 

SANDING 

Machine For Use 
On Inner Surfaces 

For use in production work which rc- 
quires sanding of the inner surfaces of 
wood grilles and other shapes, a unit 
maehine has recently been develojied 
by the J M. Nash Company. Built into 



For Insldo loading 


this maehine is an adjustable chair for 
the operator and an adjustable foot 
pedal which controls the tension of the 
continuous sanding belt. 

One of our photographs shows this 
sanding maehine in use. The operator 
can apply the work to cither the upper 
or lower surfaces of the belt. When he 
finishes with one interior owning, it is 
only necessary to depress the foot ]>edal, 
whereu]M>n the belt action stops and the 
belt can be released from the pulley 
nearest the operator. The work piece 
is then removed from the belt, the belt 
is introduced into another opening to be 
sanded and then slipped back on the 
pulley Releasing the foot jiefhil tightens 
the belt and starts it in motion. 


GAS CUTTING 

Torch Holdor 
Is Adjustable 

A new torch holder has been devel¬ 
oped for the Had ingraph gas cutting 
machine by which the torch can be 
set at any angle in vertical and horizon- 



Clifting at anglot—with gat 


tal planes and can be adjusted laterally 
and vertically with reference to the ver¬ 
tical support on the machine housing 
The arrangement facilitates application 
of the machine, which travels on a track 
for feed movement over the work The 
new unit is known as the Protractor 
Torch Holder. 

The torch is held in a clamp on a 
spindle secured at right angles with a 
supporting arm The arm rotates on a 
horizontal support at the end of a slide 
riding in a bracket. The bracket mounts 
on a vertical post on the machine bous¬ 
ing The spindle rotates and clamps at 
a desired angle and is set with the aid 
of a protractor in the spindle assembly. 
The arm and the end of the slide also 
are graduated for rotation of the former 
to an angle and are clamed in set 
position. Tlie bracket moves the arm 
up or down when a crank is turned, in 
or out when a handwheel is operated. 


25 < 


INDUSTRY 

NEEDS LATHE 
OPERATORS 


"HOW TO 
RUN A LATHE" 


Ut PAOEST— 360 ILLUSTRATIONS 

Jobs are open in the defense in¬ 
dustries for trained lathe operators. 
This popular book clearly explains 
the operation and care of metal work¬ 
ing lathes. Covers many subjects, 
such as, how to turn—face—taper 
turn—bore—ream and thread. Used 
by lathe operators, apprentices and 
students. Send 25c in stamps for 
your copy. 

SOUTH SIND LATHI WORKS 
503 I. Modlson $•. South Bond, Indiana 
Lath* Build** he 35 Yuan 


SOUTH BEND LATHES 


USES 


TOOL OF 1001 

Docs precision work oi 
metals, alloys, wood, horn 

f lasrics, bone, glass, etc, 
or your own hobby en¬ 
joyment or as a gift 


|A whole toolshop 

IN YOUR HAND 

I Uses WO accessories to 
grind, drill, polish, cut, 

' rout, carve, saw. sand, 
engrave. 25,000 r.p.m. 
Wt. 12 oz. 



Plugs 

In any 
socket 


i-page Catalog 
ORDER ON 10 DAYS MONEY-BACK TRIAL 
With 7 Accessories, postpaid $18.50 




/If'chi.ago, III. 


Experimental and Model Work 

Fine Instruments end Fine Machinery 
Inventions Developed 
Special Tools, Dies, Clear CutUnf, Etc. 

HENRY ZUHR, In... 117 L.f.y.tt. 8«, U. T. CL 


Free Booh 


INVENTORS Send Immediately 
for your roples of our MtEE 
HOOKS, "Patent Protection" and 
"Selling an Invention" 8I\tv-| 
eight pages of interesting facts 
Tell how Patent Laws protect >ou | 
kind of sketch or model needed, 
simple steps to take without cost ,| 
lsow sin icssful Imeidors have se¬ 
cured financial assistance, show I 
Interesting inventions, illustrate 
Important mechanical movements I 
Other men have read and profited- 
1» these hooks With books we also! 
send Kris 1 Ex Idem e of Invention. 
Torm, that you can use to establish 1 
date of disclosure Prompt service,, 
reasonable fees, deferred payment ■ 
plan Strictest secrecy Highest* 
references Wilte us in confidence 1 
or mall the coupon The ■ 
facts in our books are worth^^^ 1 
monov to the man with a^^^u 
good invention ■ 



E vicyor j. a 

VANS & UO. 


Roglstorod Patent Attorncyo 
626-C Victor Bldg., | 

Washington, D. C. d 


to 8 

3ji :9 

§ >S 'o . 'U 

■ llifillil 
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Fop Every 
Vignetting Need 


Conducted by JACOB DESCHIN, A.R.P.S. 



You con uto It for cutting out onv part of a 
picture you don't want ... to maka multipla 
panal printing aasy or to layout a montaga 

Alio anablai you to maka an Inflnlta variaty 
of thapai and slxas. ovals, squarat, circle*, 
ate. 

You Hava tha cholca of tha popular notchad 
vignetting opening, or a smooth edge simply 
by reversing the versatile leaves 

The leaves are transparent for perfect con¬ 
trol. Whan used for enlarging, a full rad 
guide Image Is protected through tha leaves 
to tha paper, with tha actinic white $1 SO 
light only where you want it 1 

MAIL ORDERS FILLED 

WILLOUGHBYS 

World’* Largest Camera Store 
Built off Squaro Pooling 

32ad St. naar 6th Avo., N. T. 


BOOKS' 


BOOKS 


Amateur Photographers 


Kodak Reference Book. Latest 
finding* of the Kodak Laboratories 
on many phases of photography. 
Especially designed to help readers 
in the selection of photographic ma¬ 
terials and to teach sound photo¬ 
graphic methods. $2.85. 

New Ways in Photography, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
hook contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things ob trick pho¬ 
tography, photomurals, retouching, 
infra-red, and a number of other sub¬ 
divisions that will not be found else¬ 
where in as clear and concise a man¬ 
ner. $2.85. 


Price; Quoted Include Postage 

We can Supply Any Photographic 
Book in Print 

SCIENTIFIC AMERICAN 

24 West 40th Street New York City 


Stroboscopic Multiflash 

S troiiobcopic multiflash photography is 
the term used by Gjon Mill, engineer- 
photographer, to describe the method of 
making such pictures as those reproduced 
here. To the already familiar method of 
multiflash, which Involves the use of 
several flash sources to make a single 
picture, Mr. Mili adds multiple exposure 
for recording several images on the same 
plate. 

Mr. Mili, who recently exhibited 50 
prints at The Museum of Modern Art 
in New York City, in the first showing 
of his stroboscopic flush work ever held, 
sees in stroboscopic multiflash the near¬ 
est approach to what he considers a 
faithful method of photogruphing dancers 
in action. 

“The dance is an expression in time 
and space,” he says. “Accordingly, in 
making a record of the dance, in order to 
retain its quality, a motion-picture 
camera should be employed. A single 
photograph, however fortunate its com¬ 
position or its expression of feeling, can 
at best suggest only the mood without 
indicating the line of movement or the 
phrasing. In order to record an entire 
movement on a single plate, use was 
made of the technique already known as 
stroboscopic multiflash photography.” 

Employing a 5 by 7 Deardorff studio- 
type view camera, Mr. Mill describes his 
procedure as follows: 

“The camera is held open throughout 
the period of a phase while lights 
equipped with Edgerton high-speed tubes 
are flashed repeatedly—in order to im¬ 
press a multiplied) of images on the 
same plate The pattern can he changed 
at will by altering the rapidity of the 



"Doncs In Movement" 

flashing—by accelerating or retarding it; 
it is this controllable multiflash element 
which can make possible a truly artistic 
presentation of dance movement. 

“The majority of the patterns ex¬ 
hibited were achieved with the aid of 
three lights which flashed at intervals 
from 8 to 15 flashes a second, depending 
on the speed of the movement The 
camera was operated at aperture stops 
ranging from f/5.6 to //16” 

The results achieved have both pictorial 
and scientific appeal, sometimes in com¬ 
bination, sometimes one or the other. 
Rapidity of movement is the first require¬ 
ment, beauty of movement secondary, 
hut essential if pictorial appeal rather 
than pure fact-finding is the result de¬ 
sired. Because of the extreme speed 



Markova—by maltlflash 


SCIENTIFIC AMERICAN • MARCH 1942 






■-CAMERA 

of the light, a fuzzy image is hardly 
possible; only poor focusing will cause 
lack of sharpness. 

In the single stop-action photographs 
included in the show, when 3 to 12 
single Hash Edgerton units were em¬ 
ployed, Mr. Mill tried to catch the dancer 
at the very height of an intricate whirl 
or leap. In the case of the stroboscopic 
multiflash photographs, however, he at¬ 
tempted to show a complete sequence of 
movement that included not only the 
most dramatic split-instant action hut 
the series of split-instant actions that 
preceded and followed the “main event ” 
In other words, his multillash shots are 
the still-picture approximation of the 
motion-picture record. 

Thus, he shows the accordion-like mul¬ 
tiple movements of a dancer, or the 
spider-web filaments of a human cart¬ 
wheel split into segments as it Hashes 
through space. 

For Minimum Blow-ups 

I n making tests of a new fine-grain 
developer, the painstaking worker will 
try “blowing” the negative as far as it 
will go short of the image falling apart. 
But wlmt good does that do if, holding 
onto small grain size, the image actually 
melts away as to quality? More reason¬ 
able would it he to enlarge the negative, 
or a reasonable portion of it, to the 8 
by 10 or 11 by 14 print you normally 
require. If the result is good after this 
test, you should he satisfied; if it is poor, 
then you may abandon this particular 
“soup” and try another or give the first 
a further chance by checking hack on 
yourself to see if you followed the manu¬ 
facturer's instructions and recommenda¬ 
tions as to time, temperature, and so 
on. 

• • • 

What's New 

In Photographic Equipment 

Kodak Ali-Metai Printer Modki 2 
($19.75): Takes negatives from 35mm 
to 4 by 54 inches, ifas four adjustable, 
inch-wide, margin masks Permits strip 
printing of many popular sized roll tllms; 
provision for introduction of printing 
controls such as ground or opal glass. 
Measures 10 by 8 by 6 inches Includes 
as supplementary feature ruby Kodaloid 
scales illuminated from below by print¬ 
er’s ruby safeligbt White etched scales 
easily read. 

Kodak Testing Outfit foe Acid Rtnse 
and Fixing Baths foh Paper ($1): 
Compact, two-bottle kit, one for acid 
rinse, the other for Axing bnth. 

Genekat. Electric Blackout Flash 
Bulbs: Small bulb called G.E. “mighty 
midget” blackout photoflash lamp No. 
5-K, Identical in size and shape with 
Mazdu “mighty midget” No. 5. Large 
blackout flashbulb, identical in size and 
shape with G K Mazda No. 21 photo 
flash lamp, known as G.E. blackout 
photo flash lamp No. 22-R. Bulbs have 
special purplish-black coating, whose 


ANGLES- 

characteristic is ability to screen out visi¬ 
ble light, yet letting through the infra¬ 
red. Lamps are used in conjunction 
with infra-red Aim. 

“Jai»s Bomb U.SA.Movie depicting 
historic surprise attack by Japan 
upon Hawaii and incidents that led 
America into war, made available by 
Castle Films in Ave sizes and lengths, 
three 16mm editions, two 8111111 editions. 

Blue Mighty Midget No 5: “Peanut” 
photoflush now available with blue 
coating for use in color photography. 
Color coating has same characteristics as 
that of G.E. No. 21 B, matched by East¬ 
man to color characteristics of daylight 
type Koduchrome. 


ar 

ann arbor 


US 

micliigan 

Rtt 



FINE AMERICAN MADE CAMERAS 


Photography 


Soiar Mercury Tri-Switch ($5.50): 

For use with double contact socket 
and double Alament bulbs to provide 
selective lighting i.i projection printing. 
Light intensities adjustable for 50, 100 , 
or 150 watts in accordance with density 
of negative Designed for tabletop use 
Single throw, double pole type, with 
levers operating the mercury contacts. 

Bavilf Cine Coior Kit ($6.50): Con¬ 
tains neutral density polarizing Al¬ 
ter; Type A Alter to convert indoor 
Koduchrome for outdoor use; Koda- 
chromc haze Alter to absorb ultra-violet 
ravs. Filters housed in leather kit, which 
also includes all-metal sunshade and 
Alter holder combination. Kit Ats prac¬ 
tically all 8111 m and some 16mm movie 
cameras 

W 11 loroiiHV Exposuri Record Book (25 
cents): Contains printed forms listing 
various data 111 connection with exposure 
and pioccssing, gummed for pasting on 
negative envelopes. Offered as conven¬ 
ient method of keeping exact records 

Joiin-Bayiee Neutral Density Poi ar¬ 
izing Fiiters: Made of precision 
ground optical glass to darken skies and 
eliminate glare and reHection, specially 
recommended by manufacturers for use 
in coior photography Available in all 
sizes* those fitting Series V and VI in 
the Eastman Kodak series list at $2.90 
and $3 40, respectively. 

Eastman Eiectric X-Ray Timer ($15): 

For use in processing X-ray Alms. 
Designed for timing in 4-minute intervals 
for periods up to 10 minutes. Six-inch 
translucent Tenitc dial with opaque 
markings rend in silhouette; dial illumi¬ 
nated from within like sufelight. Convex 
glass protects dial and hands of timer 
All controls on top. Repeat timing. 
Operates only on 60-cycle 105 to 120-volt 
A. C Housed in case of die-cast metal, 
Anished in smooth dark-grey r enamel. 
Included is 48-inch rubber*covered elec¬ 
tric cord, with plug 

8 mm Rentai Service: Initial listing of 
75 subjects consisting of features, 
cartoons, sport shorts, travel subjects, 
musicals, and novelties, announced in 
Bell & Howell's 1942 edition of cata¬ 
logue of recreational Alms. 


ITS SCIENCE 
AND PRACTICE 

The whole of the modern science 
of photography, as it is understood 
and practiced today, is surveyed in 
this invaluable hook. In clear and 
full detail the authors present the 
techniques of photography and the 
fundamentals of the subject. 97 
illustrations in line and halftone, 
with color ihart. At all book¬ 
sellers. $5 00 

By JOHN R. ROEBUCK and 
HENRY C. STAEHLE 

introduction bj C' E KEN¬ 
NETH MEES Director of the 
Research Laboratory, Kastman 
Kodak Co 

D. APPLETON-CENTURY CO. 

— 35 West 32nd Street, N. Y. —— 


$31 -so Craig 16mm Jr. Editor 

*23*5 



Complete edit¬ 
ing outfit m one 
compact unit . . . 
no flicker . stop 

motion anywhere 
easy to cut and 
splice . . . com¬ 
plete . . . . 

$23.65 

Write Dept AD 


fo/newco, 

179 W. MADISON ST , CHICAGO. ILL 


Rctuty flUxed 
neady tvu/ie! 


Kedi-Mxt 

PHOTOGRAPHIC CHEMICALS 

Ready for instant use’ No Fuss’ 
No Muss! Made with double 
distilled water . . according 
to standard, well-known formu¬ 
lae. Available in quart bottles. 
720 Developer, 40c 760 Developer, 40c 
020 Developer, 40c 020 ReplenUher, 50c 
Key-Del, 45c 4-Mfn Developer. We 
Fixer-Hardener, 60c 

At All Its dim Dteltn — WrtM Jtr lilmi/vi 

42$ FOURTH AVI. MIWVOMCITY 
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POLAROID= 

I dial LIGHT polariilni material 
for all •xperimontal purootoo 
S plecea, 2x2' . • cm Foot- 

with full Inatruc- Sp« cl0> *1 paid 
tloruf r 

HARRY ROSS 


Our 


INVENTORS 

Take prompt step* to protect jour invention. Delays are 
dangerous Get new FKEK l>ook, "How to Protect, 
Finance and Bell Your Invention." and "Invention Rec¬ 
ord" form Preliminary information free Reasonable fees 
Conscientious counsel Easy payment plan. Learn how to 
protect and sell your invention Write us today 
McMORROW and BERMAN, Registered Patent 
Attorneys, 175-8 Barrister Bldg., Wash , I>. C. 


Book Corner 

THE BOOK DEPARTMENT of Scientific American it conducted, 
with tho co-operation of tho Editors, to mako ovoilablo for yon a 
comprehensive book service. Each month tho Editors soloct and 
revlow In those columns new books in a wldo rang# of sciontMc 
and technical Raids. In addition, thoy oro ready at oil tlmos to 
advise yon regarding tho bast ovoilablo books on any subjoct. 
You oro Invited to us# this sorvlce freely. Toll onr Book Dopart- 
mont what kind of books yon wont and yon will bo ternlshod 
with a list of available titles. Including prices. When Inquiring 
about books, ploaso bo specific; romembor that wo can bo of tho 
greatest help only when you tell ut just what you oro looking for. 


For Scientific and Technical Books 
Try our BOOK DEPARTMENT 
SCIENTIFIC AMERICAN 



YOU CAN 

Catch more Fish 

Creek Chub's new 1942 catalog Is a 
practical, fascinating, reliable guide 
to better Ashing! Shows lures and 
Ales in natural colors! Sunt FREE 
upon request! Write today' 

CREEK CHUB BAIT CO. 

533 So. Randolph St. Garrott, Ind 



BUY BEARINQ 
BLIQHT-NESISTANT 
CHINESE CHESTNUTS 

Mont productive of all nut treen, 
eanily grown, heavy yieldert 

PLANT FOR BEAUTY—FBOFIT—a NADI—NUTS—FUN 
Northern Strain,. Hand poateartf today for FREE llook. 
let and price Hat. Lnifll.h Walnut*, Stabler Hlack Wal- 
—ila. etc. Excellent aa ornamental, I have experl- 
on ted with nut Ifec, Tor over 45 years 

Box 8A.Swarthmori.Pa. 


JANE’S 

FIGHTING SHIPS 
aRd 

JANE’S 

ALL THE WORLD’S 
AIRCRAFT 

X hese two volumes, for- 
merly published only in Eng¬ 
land, are standard reference 
works on their subjects. War¬ 
time conditions have made 
these hooks virtually unavail¬ 
able in the United States; 
hence we are happy to an¬ 
nounce that arrangements 
have been made to publish 
them in this country. We can 
therefore fill your order, after 
the middle of February, at 

#19.00 
postpaid 
per volume 

Scientific American 

24 Weit 40th Street New York, N. Y. 


CIVILIAN DEFENSE 
iy Lt. Co/. A. M. Print!** 

T he means and methods of air attack, 
the effects produced by each, and the 
scope and character of their threats to 
civil life. Detailed to the Chemical War¬ 
fare Service since 1917, writer of Chemi¬ 
cal# in War, the author discusses and 
factually describes civilian protection 
against high explosives, incendiaries, 
gases. Likewise, organization of aircraft 
warning for both active and passive de¬ 
fense; necessary protective services for 
the public; methods of protection for 
homes and industrial establishments; 
probable influence of civil air defense on 
our national life and future development 
of large cities, including relative present 
safety in tunnels, subways, cellars, and 
skyscraper basements, roofs, and middle 
stories Of the utmost importance to 
everyone; vital for those responsible for 
the safety of others. (334 pages, 6 by 9 
inches, 42 illustrations.) —$2 85 postpaid. 
-A. D. R., IV. 

MODERN PLYWOOD 
ty Thomas D. Parry 

I dent]fifu for more than 30 years with 
plywood manufacturing, the author of 
this book brings to his subject an inti¬ 
mate knowledge of the technicalities as 
well as the practical applications of this 
material which is finding more and more 
uses in modern industry. Plywoods are 
com cnicntly classified into types ami 
techniques of manufacture, are fully and 
effectively described An excellent bibli¬ 
ography is provided. Mr. Perry is also 
the author of the aricle “Rolling Off a 
Log,” published in this issue of Scientific 
Amkuican. (380 pages, 6 by 9 inches, 
188 pertinent illustrations ) $4.60 post¬ 

paid.— A. P. P. 

MATHEMATICS—ITS MAGIC 
AND MASTERY 

By Aaron BoM 

S uoAH-eoATFD approach to algebra, 

geometry, trigonometry. The sugar 
coating consists of brightness, humor, and 
downright inherent interest This book 
has no text-book earmarks, but was writ¬ 
ten by a human being. You not only 
learn these branches of mathematics, but 
are beguiled along the way by an im¬ 
mense collection of mathematical oddities, 
time-savers, short cuts, recreations. Of 
course, it is not altogether painless—an¬ 


other way of saying that this is no 
freakish, frivolous book to be taken 
lightly; it is pretty solid stuff; an invest¬ 
ment. Simply, the author saw no reason 
to be dull, if a thing could be made bright. 
(790 pages, dy 2 by 8 y 2 inches, illustrated.) 
—$4.10 postpaid. —A. G. 1. 

THE STORY OF VARIABLE STARS 
By Leon Campbell and Luigi Jaechla 

O ne of the new Harvard books on as¬ 
tronomy. Aimed at serious amateur 
astronomers Amateur astronomers who 
wish to see what variable star work for 
the semi-professional is like, and to 
understand the background of the sub¬ 
ject of variable stars in general, will find 
the account in this book, the senior au¬ 
thor of which is the well-known patron 
saint of the variable star observers in 
this nation. The book is thoroughly prac¬ 
tical gets down to cases Chapters: 
How Variables are Found; Observing the 
Variables; Using the Observations; Pul¬ 
sating Stars; Ked Variables; Explosive 
Stars; Erratic Stars; Stellar Eclipses. 
(226 pages, 5% by 8% inches, 82 illustra¬ 
tions.)- $2.60 postpaid.— A. G. I. 

BUILDING INSULATION 
By P. D. Clone 

W ritten by a former Technical Secre¬ 
tary of the America! Society of 
Heating and Ventilating Engineers, this 
is a hook that gets down to particulars; 
its reader, or serious student, would carry 
away a pretty solid knowledge of the 
physical science behind building insula¬ 
tion as well as the practical aspects. A 
meaty hook, technical, blit not abstruse. 
It lists the various brands of insulation 
and names names. (328 pages, &l/ A by 
814 inches, well illustrated.) -$3.1<) post¬ 
paid.— A. G /. 

THE COLORADO CONQUEST 
By David O. Woodbury 

B oulder Dam is only the last chapter 
of this rapidly running account 
mainly of the everlasting fight, fight, fight 
in the winning of the sub-sea level Im¬ 
perial Valley from the ever-threatening 
Colorado River, termed the “Red Bull” 
First, projects. Then defeats. Growth. 
Quarrels among men. Dark years. Floods. 
Struggle with the River. Tussle titanic. 
Defeat. More battle. More defeat, de¬ 
feat, defeat No hope but—fight on. 
Inundation. Tragedy. Fight on. Near 
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victory, then all lost again for the fifth 
time. Start again—fight with $1,500,000 
and all for naught. Begin once more and, 
at last (1907), victory and prosperity— 
to be followed by internal troubles with 
crooks, politicians. Finally—the last 
quarter of the epic—Boulder Dam, and 
the Red Bull was cowed at last. The 
author is an engineer and explains the 
events with an engineer’s knowledge, but 
the events were so dramatic that no novel¬ 
ist could improve on their cussedness. 
The account reads like a historical novel 
—especially where the old horse relieved 
himself copiously! You’ll be able to put 
this book down—about 4 A. M. (367 
pages, 5% by 8i£ inches, illustrated.)— 
$3.10 postpaid.— A. O . /. 

AUTOMATIC ARMS 

Sy Me/v/a M. Johntoa 
oad Ckorfsi T. Hava 

C omprehensively treating one of the 
most important factors of the pres¬ 
ent war, this book covers the true “auto¬ 
matic” arms, such os machine guns, ma¬ 
chine rifles, and machine pistols, or sub¬ 
machine guns. Also, pocket pistols, 
shotguns, sporting and military rifles 
which technically may be described as 
semi-automatic, since they load automat¬ 
ically, but Arc only a single shot with a 
single pressure of the finger. Beginning 
with earliest history and development of 
multi-firing arms and progressing to lat¬ 
est models, this publication tells how 
they work, how to keep them firing, how 
employed in combat. Appendices include 
table of weapon types, many operating 
diagrams. First named author is Captain 
in Marine Corps Reserve, inventor of 
semi-automatic rifle and machine gun 
which bear his name; second is noted 
arms collector and co-author of A History 
of the Colt Revolver. Invaluable and 
fascinatingly instructive. (344 pages, 6 by 
914 inches, over 150 illustrations.)—$4.60 
postpaid — A. D . jR., IV. 

HE'S IN THE NAVY NOW 
Ry Lh-Commandar Joha T. T a thill, Jr . 

O n life in the Navy. A Bluejacket’s 
Day; The Recruiting Office; The 
Training Station; Service Schools; 
Aboard a Battlcwagon; the Fleet and its 
Auxiliaries; Submarines; Sick Bay and 
Health; Liberty --these chapters give the 
scope of this book, which is largely pic¬ 
torial, but usefully informative in pic¬ 
turing what sort of life everyday Navy 
life Is (256 pages, 6^ by 9y 2 inches, 
many illustrations.)—$9.60 postpaid.— 
A . O. I. 

WORKING WITH THE MICROSCOPE 
fy Julian D, Corrlngton 

T o fill an existing gap between two 
types of books on the microscope—the 
too advanced work for the professional 
and the too shallow work for the juvenile 
—this new work has just been written by 
the Professor of Biology at Washington 
College. In it, he goes progressively with 
the serious beginner from the very begin¬ 
ning all through explicit, practical chap¬ 
ters onx The Microscope; Temporary 


SAVE UP TO 70% 

ON TECHNICAL BOOKS 

Many of These Titles Reduced For the First Time 

QUANTITIES LIMITED 
PLACE YOUR ORDER NOW 


Pub- OUR 
lisher’s SPECIAL 


Title 

Author 

Price 

PRICE 

GERMAN FOR CHEMISTS . 

De Vries 

3.00 

1 

50 

CHEMICAL FRENCH 

TECHNICAL ANALYSIS OF ORES AND 

Dolt . . . 

4.00 

2 

00 

METALLURGICAL PRODUCTS 

MOTOR DICTIONARY 

Hills . 

Dierfield 

3 00 

1.50 

VOL. 1 GERMAN.FRENCH-ENGLISH .. 


4 00 

2 

00 

VOL. 2 ENGLISH-FRENCH-GERMAN . 


4.00 

2 

00 

VOL. 3 FRENCH-ENGLISH-GERMAN 
REINFORCED CONCRETE CONSTRUC- 


4.00 

2 

00 

TION 

Cantell . . 

3.00 

1 

50 

EMBALMING FLUIDS. . 

Mendelsohn 

4.00 

2 

00 

STORY WEAVING . . 

Vivian . 

2 00 

1 

00 

HAIR DYES 

Redgrove 

5.00 

2 

50 

PALEOZOIC FISHES... 

UNEMPLOYMENT AND THE UNEM- 

Moy-Thomas 

2.00 

1 

00 

PLOYED 

Singer 

2 75 

1 

50 

MAGNESIUM & ITS ALLOYS 

Haughton 

1 50 


75 

ANIMAL LIFE IN FRESH WATER 

Mellanby . . 

3 00 

1 

50 

BEVERAGE MANUFACTURE 

Morgan 

to 00 

5 

00 

LEATHER FINISHES 

Mudd . .. 

4 25 

2 

25 

WHITE SHOE DRESSINGS 

John 

4 25 

2 

25 

PERCEPTION OF LIGHT 

Wright 

2 50 

1 

25 

LIGHT 

Saunders 

2 50 

1 

25 

CANNING PRACTICE & CONTROL 

Tones . . 

10 00 

5 

00 

PORTLAND CEMENT 

Meade 

10 00 

5 

00 

DIESEL HANDBOOK 

Rosbloom 

5 00 

2 

50 

BOOK OF GARDEN IMPROVEMENTS . 

Brett . . 

2 50 

1 

25 

ASTHMA 

Vander . 

1 50 


75 

CATARRH 

Vander 

1 50 


75 

HOW TO ESCAPE COLDS & INFLUENZA. 


1 00 


50 

PHOTOGRAPHY FOR PROFIT 

14 Nettel 

2.00 

1 

00 

MORE INDOOR COMMUNITY GAMES 

Hedges ... . 

1 50 


75 

FOREIGN EXCHANGE 

Docker . .. 

5.00 

2 

50 

YOUR CHILD & BEAUTY 

Howe . . 

1 50 


75 

YOUR CHILD & HEALTH . . . 

Cooper . . 

1 50 


75 

YOUR CHILD & DIET 

Pink . . 

1 50 


75 

QUALITATIVE ANALYSIS 

Mason .... 

1 00 


50 

SPARKING OF STEEL 

Pitois . 

2 00 


85 

IRON & STEEL WORK CHEMISTS 

Heess . 

1 25 


60 

MINERALOGY OF ARIZONA 

Guild . 

1 25 


50 

BRITISH CHEMICAL INDUSTRY 

Miall. 

4 50 

1 

50 

THERMIONIC PHENOMENA 

Block 

2 50 

1 

25 

PRACTICAL HYGIENE 

Bergey 

1 50 


75 

BEET SUGAR CHEMISTS’ HANDBOOK 

M oeller-Krause. 

1 50 


75 

REINFORCED CONCRETE IN EUROPE 

Colby 

3 50 

1 

00 

NOTES ON CHEMICAL ANALYSIS. 

Craig 

2 50 

1 

25 

RESEARCH NARRATIVES VOL. I. 

Flinn . . 

1 00 


50 

RESEARCH NARRATIVES VOL. II 

Flinn . .. 

1.00 


50 

RAINMAKING 

Humphreys . 

2 50 

1 

00 ’ 

OIL SALESMAN’S PRIMER 

Ettle 

3 00 

1 

50 

WOOD, LUMBER & TIMBER 

PROCTOR’S LEATHER CHEMISTS’ 

Haywood 

10 00 

5 

00 

POCKET BOOK 

Atkin&Thompson 6 00 

4 

00 

RHEUMATISM & GOUT 

Vander 

1 50 

1 

00 

VARNISH MAKING (A SYMPOSIUM) 


6 00 

3 

.00 
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The Editors Recomnend 

THE ENGINEER'S SKETCHBOOK OF MECHANICAL 
MOVEMENTS—By Thome* Walter Barber. Working drawings 
of practically every conceivable movement, device, appliance, and 
contrivance employed in the design and construction of machinery 
for every purpose. Nearly 3000 illustrations $4.33 

8CIENCE EXPERIENCES THE ARMED FORCES OF 
WITH HOME EQUIPMENT THE PACIFIC—By Capt. W. 
—By C. J. Lynde. A book of D. Pulaston, U.S.N. Coxnpari- 

200 simple home tricks based son of tbe military and naval 

on physical laws, each expert- power of the United States and 

ment being illustrated and its Japan, by a naval officer of 

principle explained. $1.4S mature and experienced judg¬ 
ment. $2.85 


Best 
Sellers 
in Science 


FOOD ALLERGY. How any¬ 
one can work out a diet to fit 
individual needs, and thus avoid 
digestive upsets and hidden al¬ 
lergies. Dr. Walter C. Alvarez, 
Mayo Clinic, is editor-in-chief. 

$ 1.00 


SUPERSONICS—By Prof. R. W. Wood. A 

S eat deal of data on science of inaudible sounds, 
eir every aspect, physical and biological, by 
a noted physicist-inventor. Has bibliography of 
articles on subject in many journals. $2.10 


DYKE S AUTOMOBILE AND GASOLINE 
ENGINE ENCYCLOPEDIA. Grand old 
standby for the automotive technician, garage 
man, and technically minded automobile owner. 
1483 pages, 4600 illustrations. $6.S0 


PROCEDURES IN BXPER- 
IMENTAL PHYSICS — By 
John Strong, Ph.D. A wealth 
of useful data of a practical 
kind for the constructor, ex¬ 
perimenter, and skilled crafts¬ 
man. $6.80 


MACHINERY’S HAND¬ 
BOOK — Eleventh Edition. 
“Bible of the mechanical indus¬ 
try,” enlarged to 1815 pages of 
latest standards, data, and in¬ 
formation required daily in the 
shop and drafting room. $6.10 


FIRE FROM THE AIR—By 
J. Enrique Zanetti. Pertinent 
facts regarding incendiary 
bombs History, modern types, 
materials, and the strategy and 
tactics of their use in modern 
warfare $.60 


STEEL SQUARE POCKET BOOK—By 
Dwight L. Stoddard. Practical methods of us¬ 
ing the carpenter’s steel square for layout work 
of all kinds Time-tried methods used by two 
generations of carpenters and found both rapid 
and accurate. $1.00 


THE COMPLETE GUIDE TO SOILLESS 
GARDENING—By Dr. WiHiam F. Gericke 
The man who invented soilless gardening has 
prepared this comprehensive and authentic guide 
covering all phases of this fascinating work For 
amateur and professional. $1.95 


WE NEED VITAMINS—By 
Walter H. Eddy and G. G. 
Hawley. Pocket primer of the 
nature and functions of the 
vitamins. Modern scientific data 
for laymen $1.55 


OBSERVATIONS OF MARS 
AND ITS CANALS — By 
Harold B. Webb Collection of 
observations, with careful draw¬ 
ings. Written for other observ¬ 
ers, not for the entirely un- 
mitiate. $1.60 


TOQL MAKING—By C. B. 
Coles. Instruction for making 
and using all kinds, from per 
sonal tools to arbor presses, 
lathes, planers, etc., in differ¬ 
ent metals $3.60 


TURRET LATHE OPERATOR’S MANUAL 
—By Longstreet and Bailey. Expert lathe oper¬ 
ators are needed in national defense work This 
book gives a thorough course in lathe operation. 

$2.60 


BOMBS AND BOMBING—By Willy Ley. A 
fairly technical account of the things that every 
civilian should know about bombs, their action 
and methods of use. Contains 121 pages, with 
a few illustrations. $1.35 


HANDBOOK OF CHEMIS¬ 
TRY AND PHYSICS. In- 
eludes 520 pages of physical 
constants of organic com¬ 
pounds, many new data on plas¬ 
tics, a 65-page table on in¬ 
dustrial organic compounds. 
And so on 2564 pages 
In U S. A and Canada $3.60 
Elsewhere $4.10 


WHAT THE CITIZEN 
SHOULD KNOW ABOUT 
THE NAVY—By Hanson W. 
Baldwin. A non-tcchnical ac¬ 
count of life in the Navy, types 
of ships and their uses, naval 
planes, guns, torpedoes, mines, 
communications, elements of 
tactics and strategy With 26 
illustrations $2 10 


PROCEDURE HANDBOOK 
OF ARC WELDING DE¬ 
SIGN AND PRACTICE— 
Lincoln Electric Co. Sixth edi¬ 
tion of a famous book covering 
every phase of arc welding in 
detail. Limp leatherette, 1117 
pages, several thousand illus¬ 
trations 

In U S. A. $1.50 

Elsewhere $2.00 


A MARRIAGE MANUAL—By Hannah M. 
Stone, M.D, and Abraham Stone, M.D. A 
practical guide to sex and marriage, covering 
fitness for marriage, mechanism of reproduction, 
prevention of conception, and similar vital sub¬ 
jects. Answers questions most often asked these 


authors by their consultants 


$2 60 


PERSPECTIVE MADE EASY—By Ernest 
R. Norllng. For draftsmen and artists, this vol¬ 
ume tells the things thev should know but often 
don’t—all the details of perspective, simply ex¬ 
plained and illustrated so that all rules may be 
easily grasped, progressively, from simple to 
complicated forms $1.85 


PLASTICS, PROBLEMS 
AND PROCESSES—By Dale 
E. Mansperger end Carson W. 
Pepper. For hobbyists and ex¬ 
perimenters, this volume gives 
a large number of detailed 
plans and instructions for mak¬ 
ing all kinds of useful and 
ornamental articles from tubes, 
rods, sheets, and blocks of 
plastics $2 70 


THE NEW ENCYCLOPE¬ 
DIA OF MACHINE SHOP 
PRACTICE—By Georgs W. 
Barnwell. A “must” for the 
library of anyone whose interest 
even remotely touches on me¬ 
chanics Text covers all types 
of machines and their uses in 
practical work $2.00. With 
flexible cover, thumb index. 

$2.50 


TEXTBOOK OF CHEMIS¬ 
TRY—By Albert L. Elder. 
Recommended to those who 
have formerly studied elemen¬ 
tary chemistry and find need 
for a refresher book which 
will also bring them up to 
date in the ever-advancing field 
of chemistry. Last chapter 
gives a pre-view of organic 
chemistry 83.85 


ATOMIC ARTILLERY —By John K.Ilock 

Robertson, Electrons, protons, positrons, 

? hotrons, neutrons, and cosmic rays, all described 
or the layman in plain language Also trans¬ 
mutation of the elements and tne manufacture 
of artificial radio-activity $2.35 


NEW HANDBOOK OF THE HEAVENS— 
By Bernard, Bennett, Rice. An introduction to 
astronomy Painlessly covers stars, planets, 
moon, sun, comets, meteors, nebulae, and so 
on - $2 60 


KEEPING YOUR HOUSE IN REPAIR— 
By A. Frederick Collins. From carpentry re¬ 
pairs to plumbing, from painting to concrete 
work, from glazing to wall-papering, from heat¬ 
ing plant to electrical repair work, practically 
every job around the house is described in 
detail $2 60 


The above prices are postpaid in the United 
States. Add, on foreign orders, 25c for 
postage on each book, except as noted 


For Sale by: March. 1942 

SCIENTIFIC AMERICAN. 24 West 40th Street, New York City 

I enclose $.lor which please forward at onco the following books: 


Nam# ... . 

Address . . 

Writs us for information on books on any subject. We can supply any book in print. 


-OUR BOOK CORNER- 

Mounts for Immediate Study; Simple 
Balsam Mounts; Procedures in Micro- 
technic; Processed Balsam Mounts; Cell 
Mounts; Stained Whole Mounts; Smear 
Preparations; Bacteria; Microscopic 
Skeletons; Grinding Hard Objects; Sec¬ 
tioning by Manual and Freezing Methods, 
Celloldin Method, Paraffin Method; 
Newer Technics; Special Preparations; 
Preparation and Use of Reagents; 
Sources of Supplies; Literature; Tables. 
This book really gets down to cases. 
(418 pages, 6 by 9 inches, 116 Illustra¬ 
tions.)--^ 60 postpaid.— A. O. I . 

CHKSS 

•y Konnoth M. Grover 
and Thomas Wfswolf 

H ow to play it, including: Instructions 
for the Beginner; How the Pieces 
Move and their Values; Primary End¬ 
ings; Fundamental Theories and Maxims. 
Complete for novice and expert with 
complexities diagrammatically reduced 
to a minimum. (92 pages, 5 by 8 inches, 
illustrated.)—$1.10 postpaid.— A . D. R. 

BASIC FIELD MANUAL, 

INFANTRY DRILL REGULATIONS 

Froporod under the direction of 
the Chief of Infantry 

N ew drill regulations, a practical work¬ 
ing manual for commissioned and 
non-commissioned officers. It also con¬ 
tains chapters on the new rifle, pack and 
equipment, discipline, courtesies, guard 
duty. (283 pages, 4% by 7 y 4 inches, il¬ 
lustrated.)—50 cents postpaid.— A. O, I. 

A HISTORY OF 
MEDICAL FSYCHOLOGY 

By Gregory Zllboorg, M.D. 

D etailed, scholarly, but probably not 
very lively reading except to those 
few who are special students of the sub¬ 
ject dealt with. (606 pages, 6 b\ 8% 
inches, 19 illustrations.)--$5.10 postpaid. 
—A. G. I. 

COMPLETE GUIDE TO HANDLOADING 
By Philip 0. Sharpe 

T he latest in handloading small arms 
ammunition by one of the ablest writ¬ 
ers in the gun world. Incalculably bene¬ 
ficial to those who re-load their own 
cartridges as well as any who consider 
doing so. This is a second edition, com¬ 
pletely revised, enlarged, and further 
amplified by an eight-chapter supplement 
on tools and technique. It is the only 
volume to offer 6200 tested hand loads 
in 110 rifle, revolver, and pistol cartridges. 
Thoroughly covers hnndloader's problems, 
his equipment, fixtures, supplies; also 
cartridge cases, their history, develop¬ 
ment, manufacture, inspection, prepara¬ 
tion; primers; casting of bullets, their 
sizing, lubrication; entire subject of 
powder from history to storage, trans¬ 
portation, handling; dies and gages; 
questions of pressure; quantity produc¬ 
tion for police and clubs. Splendidly in¬ 
dexed. (537 pages, By 2 by 10 inches, pro¬ 
fusely illustrated.) --^$7.60 postpaid.— 
A . I). R., IV. 
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(The Editor will appreciate it 
tf you will mention Scientific 
American when writing for any 
of the publications listed below ) 

There’s Something in the Air! is a 
four-page folder describing a number 
of units for solving ventilation problems 
in industrial plants Such ventilation is 
demanded by conditions of smoke, fumes, 
dust, or simply stale air. Oliver 
McClellan, Inc., SO Church Street, New 
York, New York. — Gratis. 

Products, Pi ants, and Services of the 
Koppers Company are described in 
this eight-page folder, the text of which 
ranges from coals and coke to light oil 
plants and purification systems, from 
valves and couplings to piston rings and 
roofing. Two pages are devoted to the 
uses and characteristics of tar adds, tar 
acid oils, and coal tar solvents. Koppers 
Company , Pittsburgh, Pennsylvania. - 
Gratis. 

Introduction to Radio is a sample lesson 
reprinted from an available radio text 
(look The lesson is complete m itself 
and will serve as an introduction to 
modern radio for beginners. Supreme 
Publications, $28 South Jefferson Street, 
Chicago, Illinois. — Gratis. 

Tiie Dielectric Strength or Giass- An 
Engineering Viewpoint, by E. B. 
Shand, gives a general summary of the 
use and potentialities of glass as an in¬ 
sulating materiul in the electrical indus¬ 
try Tables and data cur\es include dis¬ 
ruptive strength, breakdown character¬ 
istics, dielectric breakdown data for 
glass, breakdown data for porcelain, and 
so on. Corning Glass Works, Corning, 
New York. — Gratis. 

Television Transmission, by M. E. 

Strieby and C. L. Weis, is an engi¬ 
neering report of experimentation m the 
transmission of television signals over 
v, ire lines. Some of the general problems 
of wire transmission have been included 
in the discussion as well as the results of 
transmission studies on a system linking 
Philadelphia and New Yonc. Bell Tele¬ 
phone Laboratories, Inc., 403 West Street, 
New York, New York.—Limited Free 
Distribution. 

Safety Cloth i no for Industry is an 18- 
page catalog which describes and 
illustrates gloves and mittens, hand 
guards, arm protectors, asbestos clothing, 
welders’ gloves and apparel, and other 
similar safety equipment for industrial 
use. Industrial Gloves Company, 700 
Garfield Blvd., Danville, Illinois. — Gratis. 

Kennametal Steel and Metal Cutting 
Touia and Blanks is a 36-page cata¬ 
log covering specifications and prices of 
the materials indicated in the title Typi¬ 
cal applications of each type of tool are 
illustrated and photographs and informa¬ 
tion on specific examples of uses have 
been included. Selection and design of 


tools, correct grinding procedure, bracing 
blunks, boring tool set-up and other 
pertinent engineering data are presented. 
Request catalog No. 42. McKenna Metals 
Company, 841 Lloyd Avenue, Latrobe, 
PennsylvaniaGratis. 

National Farm Ciiemuroic Council 
Buliktin is u survey of plant pro¬ 
ducts which, formerly imported from 
abroad, constitute possible new crops for 
experimentation and large scale cultiva¬ 
tion In the United States. An itemized 
list of these imports runs to the number 
of 131; supplementing this list is a biblio¬ 
graphy of literature on the whole general 
subject. National Farm Chemurgic 
Council, 50 West Broad Street, Colum¬ 
bus, Ohio.—25 cents. 

The General Sucfhcrane is a plastic- 
hound pamphlet describing in detail 
a self-propelled, hydraulically steered, 
one-man-operated crane mounted on 
rubber tires. The crane has a maximum 
rated lifting capacity of 15 tons at a 10 
foot radius and a f yard bucket capacity 
It has interchangeable equipment for a 
wide variety of uses in material handling 
Request catalog G-4120 on your business 
letterhead. The General Excavator Com¬ 
pany, Marion, Ohio - Gratis . 

Tiie Piivhicai State of the Upper 
Atmosphere, by B. Haurwit*, is a 
96-page summary of our present knowl¬ 
edge of phenomena above 7 miles*— 
noetilucent clouds, meteors, light of the 
night sky, propagation of waves, vari¬ 
ation of terrestrial magnetism, auroru, 
anomalous propagation of sound, com¬ 
position and structure of the atmosphere 
Technical m spots, popular in others 
Royal Astronomical Society of Canada , 
108 College St., Toronto, Ontario, Canada 
- -75 cents. 

VTNYIITE Pf ARTEC SlIEET ANII SHEETING 
is a 30-page illustrated booklet which 
presents complete data and information 
on the various sheet forms of this plastic 
which has a host of industrial applica¬ 
tions. Available forms—sizes, thick¬ 
nesses, colors, and finishes—character¬ 
istics, properties, and present uses are 
listed. Request this bulletin on your 
business letterhead. Bakelite Corpora¬ 
tion, 80 Fast 4^nd Street, New York, 
New York. -Gratis. 

The Airi-ess Wheki aerator is a IG-pnge 
descriptive pamphlet describing a 
simple mechanical unit that uses centri¬ 
fugal force instead of compressed air for 
abrasive blasting. The text answers a 
multitude of questions about the device 
itself and about the various industrial 
applications to which it can be put. 
American Foundry Equipment Company, 
Mishawaka, Indiana. — Gratis . 

R-S Butterfly Valves is a 16-page illus¬ 
trated catalog describing standard 
and special valves for the control of air, 
gas, steam, and liquids under high and 
sub-zero temperatures and varying pres¬ 
sures. Tabulations give performance 
characteristics and specifications. Re¬ 
quest catalog No. 10-B. R-S Products 
Corporation, 4^30 Germantown Avenue, 
Philadelphia, Pennsylvania .— Gratis . 


DEFENSE TRAINING SU001S 

are using these practical avia¬ 
tion books in their curricula 

Elementary Aerodynamics 

D. C. M. Hum, $1.60 

144 pp. 54 illus. 

This book has been written for the 
specific purpose of supplying the 
younger students of aeronautics with 
a concise and accurate outline of the 
essentia] science that lies behind the 
fact of mechanical flight, so that they 
may understand and appreciate the 
intensely interesting field of research 
and engineering that next awaits their 
attention. 

Aircraft Blueprint Reading 

Alm#n & Mead $1.10 

127 pp. 

The hrst thorough going, practical 
book on this vital subject. Provides 
simple prints with complete explana¬ 
tion of the information they furnish 
and how it is furnished. As a text, it 
has found wide application and exten¬ 
sive use among aircraft students. 

Practical Mathematics of 
Aviation 

A. C. Downer $1.10 

124 pp. 

Here are the fundamentals of mathe¬ 
matics applied to aviation problems - 
for Vocational, Industrial Adult Train¬ 
ing Courses. Has proved most useful 
to men preparing for jobs in aviation. 

Aircraft Maintenance 

Brimm & Boggea* \ $2.60 

512 pp. 700 illus. 

The young student or beginner will 
find this text simple, cle^, and readily 
understandable, a book to live with, 
to study at home, and to keep handy 
for reference in the shop. It is in use 
among leading transport operators, 
universities, private aviation schools, 
trade schools and the air services of 
the U. S. Army, Navy and Coast Guard. 

Aircraft Engine Maintenance 

Brimm & Boggosa $2.60 

479 pp. 500 illus. 

Sound and accurate enough for the 
most exacting engineer, simple and 
dear enough for the beginner, detailed 
and practical enough for the shop 
worker. Used as widely as its com¬ 
panion volume above. The most com¬ 
plete and comprehensive instruction 
hook ever written on the maintenance 
of aircraft engine. 

Aircraft Inspection Methods 

N. Bartholomew $1.95 

128 pp. 49 illus. 

The essential requirements of an air¬ 
worthy airplane presented simply and 
clearly for the student, mechanic, 
draftsman, instructor, inspector, and 
manufacturer of planes and materials. 
The text has been approved by mem¬ 
bers of the Army and Navy An Corps. 


Prices quoted include domestic 
postage. For foreign postage, 
add 25 cents. 


Ordor from I 
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A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Editor of the Scientific American books "Amateur Telescope Making" 
and "Amateur Telescope Making—Advanced" 


F or a long time, this department has 
sought opportunity to reprint and 
thus make available to the average ama¬ 
teur a lengthy paper on the tests of the 
82" mirror at the MeDonnld Observatory 
in Texas, written by Dr. J. S. Plaskett, 
late Direetor of the Dominion Astrophy- 
sieal Observatory in Canada, originally 
published as Contributions from the Mc¬ 
Donald Observatory , University of Texas, 
No. 1, later in The Astrophysical Journal , 
Vol 89. The astronomer Plaskett was 
nlso an optieian, acting as advisor on 
a number of large mirror jobs and as 
finnl aeeeptanee tester for purchasing 
institutions. 

The amateur who studies this paper 
will follow the tests exactly as the pro¬ 
fessional sees and makes them and will 
discover no mysteries but rnuinly the 
Hume things he does on smaller mirrors, 
and some of the same old headaches. 
Perusal should flatter his vanity, also 
confirming him in his methods. 

One professional astronomer, director 
of a new observatory, asked this depart¬ 
ment to suggest the names of men quali¬ 
fied to make the acceptance tests on a 
very large mirror Dr. Plaskett was of 
course named, as were others; and then 
A. \V. Everest and other advanced ama¬ 
teurs were suggested The astronomer 
had had the same thought—for many 
amateurs do more mirror testing than 
any professional, and m this wav become 
highly expert in the eye-detection and 
interpretation of shadow subtleties. It 
turned out that the chief practical prob¬ 
lem was not about the amateurs per se, 
but the university’s trustees: "What 
would they say if I nominated amateurs! 
They’d never understand. I’d never live 
it down.” We suspect he was right. The 
word "amateur” has two connotations 
Dr Plaskctt’s article, which will re¬ 
quire close study, follows: 


T he Warner and Swasey Company, 
who have designed and constructed 
the mechanical parts of the Dick, YcrkeR, 
Victoria, and other large telescopes, have 
never undertaken, until the contract for 
the McDonald Observatory was signed 
in 1933, to supply the optical parts for 
their instruments. The deaths of Dr. 
Brashear and Mr. McDowell, who had 
in recent years provided the optical parts 
required, and the desire to make the 
complete telescope, were probably the 
main reasons inducing this famous firm 
of telescope-builders to include an optical 
department in their organization. This 
was established in 1933 under the direc¬ 
tion of Mr. C A. R. I.undin, who had 
previously acted as chief optician for 
the well-known firm of Alvan Clark and 
Sons 

The optical shop was fitted with a 
grinding and polishing machine for the 
82" mirror and w'ith a smaller machine 
for a 57$" flat to he used in testing 
the 82". Work on the latter and on 
some smaller jobs occupied the time 
until the arrival of the 82" disk from 
Corning in October, 1934 Grinding was 
commenced on October 19, 1934; and 
nearly four years later the mirror was 
completed, on October 14, 1938. The 
figuring was not, however, continuous 
throughout the period, as in the hope of 
curly' completion the figuring with the 
full-sized tool was unfortunately con¬ 
tinued so far that, early in 1937, the 
focal length became too short. Even 
though the parabolizing W'us nearly com¬ 
pleted and the reduced focal length was 
within the range of adjustment provided 
in the mounting, neither the firm nor 
Mr. Lundin wns willing to allow' such 
a departure from the specifications It 
required several months’ work w’lth the 
large tool to flatten the curve sufficiently, 
so that the final figuring^ for the earlier 


close approach to the paralioloid was 
wiped out in the flattening process— 
did not begin until October, 1937 Twelve 
months can hardly lie considered an 
unduly long time to figure an optical 
surface of this size in a ncwly T estab¬ 
lished shop. 

Early in 1936 I was asked by the 
Warner & Swasey Company to act as 
consultant in optical and other scientific 
matters connected with their instrument 
work, and in 1937 I visited Cleveland 
twice once in May during the flattening 
process and later, in October, after the 
commencement of the refiguring. I was 
summoned again in March, 1938 when 
it seemed desirable to make a change 
in methods and remained, with two inter¬ 
missions, consulting with Mr. Lundin 
until the mirror was completed on 
October 14. 

During a visit, late in March, of Dr. 
Struve, the director of the new* observa¬ 
tory, and tw’o associates Dr. Van Bies- 
broeck and Dr. Kuiper—a different 
method of testing was proposed, depend¬ 
ing on measurements at the center of 
curvature from which a “curve of shape” 
was developed, the purpose of which was 
to give the true form of the surface 
with exact numerical values of the devia¬ 
tions from the paraboloid. The results 
from this method, which was extensively 
used and which will be more fully dis¬ 
cussed later, w'ere, however, at first dis¬ 
appointing; and early in May' the 57£" 
flat, which had been given a very fine 
figure by Mr. Lundm a year earlier, was 
silvered and thereafter w-as used as the 
principal means of testing the surface 
of the 82" mirror 

It may safely be said that, after the 
flat was set up and the shadow' pattern 
at the focus could be observed - the 
method which Mr. Lundin had always 
hitherto used in figuring mirrors—the 
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progress toward the final result was 
steady, if not quite continuous. As is 
probably the case with all optical work, 
especially large surfaces, various diffi¬ 
culties and occasional setbacks were en¬ 
countered It may be sufficient to men¬ 
tion first a sharply turned-up edge — 
much preferable, however, to one turned 
down —which required considerable hand¬ 
work with small tools to reduce, at 
which Mr. Lundin is remarkably expert 
A second difficulty was irregularity and 
lack of general smoothness over the sur¬ 
face, a problem completely solved by sub¬ 
stituting for the full-sized tool a half¬ 
sized tool, with a long sweeping stroke. 

The Anal figure came quite rapidly at 
the last, as can be seen in the graphs 
in Figure 2, where the units arc mil¬ 
lionths of an inch and where the curves 
of shape of September 21, when the 
half-sized tool had barely come into use, 
and those of the final week of figuring 
are given Dr. Struve and Mr Fred 
Pearson, of the University of Chicago, 
paid a visit of inspection on October 6, 
when, under the knife-edge test at the 
focus, the figure looked so smooth and 
uniform that they adjudged it as nearly 
finished. However, tests at the center 
of curvature next morning and forma¬ 
tion of the curve of shape showed it as 
still undereorrected to the extent of 20 
millionths of an inch, a whole wave, 
and work was continued. Progress on 
one day enabled an estimate of the 
required time of polishing to be accu¬ 
rately made, and on this basis the 
paraboloid was considered completed 
on October 12, when the curve of shape 
showed deviations only slightly larger 
than a millionth of an inch, an eighteenth 
of a wave. Tests at the focus showed 
a high central zone, which Mr. Lundin 
reduced to practical invisibility in four 
short hand workings on October 12 and 
13 The mirror was inspected and ac¬ 
cepted by Dr. Stru\e on October 15 
and was then made ready for aluminiz¬ 
ing, necessary to make the Hartmann 
test and to figure the secondaries. The 
mirror was taken out of the vacuum 
chamber on October 24 and set up in 
the optical shop, where the visual and 
photographic tests were completed. 

The method of testing the surface was 
a modification of the well-known method 
of determining the center of curvature 
of a number of zones spaced uniformly 
over the surface and comparing these 
measured positions with those computed 
from the properties of the parabola. 
A eardl>oard diaphragm was placed in 
front of the mirror, containing 28 circu¬ 
lar 1.5" holes, spaced uniformly along 
a horizontal diameter at a separation 
of 2.5". The innermost zone, Vo. 14, 
has a radius of 7.75"; and the outermost, 
No. 1, of 40.25". A series of shutters 
before the openings, manipulated by a 
rod extending through a partition, en¬ 
abled the zones to be opened at will 
without going near the mirror. The 
intersection of the converging pencils 
from a fixed artificial star was deter¬ 
mined at first by an eyepiece and later, 
more accurately, by a knife-edge. Ob¬ 
viously, in this ease, the departures of 
the intersections from the computed posi- 


COMPLETE HIGH-GRADE KITS OUR SPECIALTY 

Prn Aluminum Diagonal 
With Each Kit 

f.tt’SVr.RKWW *6.50 

Telescope Making” (You save 50e) 


Headquarters for Amateur 
Telescope Makers 

Each kit has two glass discs (correct 
thickness) tempered pitch, 8 assorted 
abrasives (fewer may not give perfect 
optical surface), rouge, instructions, 
etc. When your mirror is finished, re¬ 
turn it to us for FREE test and written 
report by Dr J. M. VURE, Opt. 

POLISHING and PARABOLIZING 
MIRRORS, all sizes, made to order by 
professionals. guaranteed correct. 
Prisms, eyepieces, accessories supplied. 



(Pyrex, #4.00) 
(Pyrex, 5.50) 
(Pyrex, 8.00) 
(Pyrex, 13.95) 
(Pyrex. 22.50) 


FREE flat given with each mirror aluminized. A harder and brighter aluminum coating that is 
uniform and produces a lasting and superior reflecting surface on TELFSCOPF and CAMERA 
MIRRORS, PRISMS, DIAGONALS Guaranteed not to peel or blister 

4" . $2.50 8” . $3.50 1<T .$5.00 

Send for your FREE Illustrated Catalogue! 


THE PRECISION OPTICAL CO. 

1001 EAST lfcUrd STREET NEW YORK, N. Y. 


KITS OUR SPECIALTY 


4" kit. .f 2.95 1 

Pyrex.. 

.# 4.25 

6" kit. . 

3.75 

Pyrex. . 

5.50 

8" kit.. 

6.75 

Pyrex . 

8.50 

10" kit. . 

9.95 

Pyrex.. 

. 13.95 

12" kit. . 

14.75 

Pyrex. . 

24.00 


Kits contain 2 glass discs, 8 grades of abrasives 
(fewer do not insure an optically perfect surface), 
rouge, pitch or beeswax, and instructions. 

Money-back guarantee that 
THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICF 


PYRFX MIRRORS 

Made to order, correctly figured, polished, and 
parabolized Precise workmanship guaranteed 
Prices on request. 

WE DO POIISHING, PARABOLIZING AND 

ALUMINIZING 

(Send for our NEW, ENLARGED, and ILLUS¬ 
TRATED catalogue.) 

M. CHALFIN 

G.P.O. Box 207, Now York, N. Y. 


When yon write to 
advertisers 

• The Editor will appreciate 
it if you will mention that 
you 

SCIENTIFIC 
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Surface Hardened 

ALUMINIZED 

Coatings 

arc uniformly nupetior in reflectivity and 
tmpiove the performance of telencope 
mirrors, prisms, diagonals, camera mir¬ 
rors. lange Under mhrorn and other op¬ 
tical front surface* mirrors 
Those Surface Hardened Coatings used 
in some of largest observatories 

on mnrors which are famous thioughout 
the world Have your mlrrois coated 
with the best 

Prices 4"—11.75. 6"—$2 60. 8"—$3 50. 
10"—$5 00 and TS!Vi"—$8 00 Up to 30" 
on request 

ATTENTION» At the present time all of our 
facilities for making optical parts are required 
for defense work and orders for diagonals, flat 
to Vi Ma\elength, as previous!) advertised, ran 
not Be Ailed As soon as conditions permit, we 
shall again be glad to accept orders Tor this 
item 

LEROY M. E. CLAUSING 

720 Greenwood Avo. Wilmette, III. 



SCOPES 

Popular llluBtratad 
Astronomical Monthly 

'I his combination of the former journals. 
The SKY and 7 be releuope, brings you the 
bent in popular astronomy. For amateur as¬ 
tronomers—star charts. Gleanings for telescope 
makers, page for observers, ana timely articles. 
$2 a year, domestic; $2 50, foreign 
Single copy, 20 cents 
SAMPLE COPY ON RFQUEST 
SKY PUBLISHING CORPORATION 
Harvard Observatory, Cambridge, Mass. 



John M. Pierce 


TO MAKE A GOOD TELESCOPE 

is a most fascinating experience. We know, for we have made a 
lot of them, experimenting with all sorts of glass and abrasives. 
Experience indicates two "MUSTS” for making a good telescope. 

USE ONLY GOOD MATERIALS. The cost of the best is so 
little that it is foolish to '‘bargain hunt” and almost certainly 
waste hours of work and care with failure at last 

FINE GRIND THOROUGHLY. It is not difficult to get a 
perfect polish if the right abrasives are used persistently enough. 
Twenty-two years of experience enables us to supply: 

1. The best glass of the right thickness 

2. The proper assortment of abrasives to give the best surface with 
a minimum of tabor Our abrasives arc supplied in tin cans. To 
use punch a hole and sprinkle. Seal between times with adhesive. 

3. Our famous #6 for the final grind, which materially shortens 
polishing time. 

4. Ready-tempered pitch, and best rouge, for polishing 

KITS. The above selected materials combined in a set, with instruc¬ 
tions for making a complete telescope. For the six-inch aperture 
size this costs only |5 00. This includes a test of your completed 
parabolic mirror with advice for correcting any errors found. 
Write for catalogue of supplies . 

11 Harvard St. Springfield, Vermont 
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Sabotage 

IN FACTORIES 

Before sabotage strikes your plant a 
crippling blow, be prepared to pro¬ 
tect yourself-Install a finger-print 

section in your personnel depart¬ 
ment to check all alien employees. 
Supply that department with— 

Frederick Kuhne’s 

THE FINGER PRINT 
INSTRUCTOR 

This volume, by a noted finger-print 
expert who was for many years in 
the Bureau of Criminal Investigation 
of the New York Police Depart¬ 
ment, instructs in every phase of 
finger print work from the taking of 
the finger impression to the final 
job of identification. 

USED IN GOVERNMENT 
OFFICES AND BY THE 
F. B. /. 

#3.25 Postpaid 

Publiihed by 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 


MORE THAN 
25000 

TELESCOPES 

from six inches in diameter up, and 
really capable of doing serious as¬ 
tronomical work, have been made 
successfully by amateurs from the 
practical, elementary working in¬ 
structions in the book 

AMATEUR 

TELESCOPE 

MAKING 

This beginner's book tells how to 
plan ana build the mounting, how 
to grind, polish and accurately shape 
the essential glass parts by hand— 
all at a cost of less than £25, work¬ 
ing from inexpensive, prepared kits 
of glass, abrasives and pitch. 

500 pages. Profusely illustrated. 

AMATEUR 

TELESCOPE MAKING 

Postpaid £3.25 domestic 
£3.60 foreign 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 


tlons are double those of the radii of 
curvature and four times those at the 
principal focus. 

The knife-edge is attached to a slide 
moved parallel to the optical axis by 
a screw, the positions of intersection 
being obtained by lines scribed against 
a straight-edge on a stationary aluminum 
plate, rigidly attached at right angles 
to the slide. The positions of the Inter¬ 
sections were either directly compared 
with a standard series in the computed 
positions, or later, as the mirror ap¬ 
proached completion, the separations of 
the scratches were accurately measured 
by dividers on a steel scale. A modifica¬ 
tion developed by Mr. Burrell consisted 
in plotting the positions of the zonal 
openings as abscissae and the distances 
of the corresponding intersections from 
that at the center of the mirror as ordi¬ 
nates. The method is illustrated in the 
upper part of Figure I, containing the 
measures of October 5, plotted as a curve 
which can be directly compared with a 
normal parabolic curve drawn in a 
dotted line through the computed posi¬ 
tions. Blueprints were made of the fixed 
parts of this diagram, and the observed 
curve could be rapidly laid down on 
one of these prints from the scratches 
on the plate, the positions of longer 
radius being above and of shorter radius 
below the standard curve. The curve 
was at first considered as indicating 
where glass should be removed instead 
of showing where the surface was too 
flat or too concave. 

It was the purpose of the curve of 
shape proposed by Dr. Struve, Dr. Van 
Biesbroeck, and Dr. Kuiper to overcome 
this difficulty and to represent graphic¬ 
ally the actual form of the surface and 
the exact deviations from the paraboloid. 
The method is simple, the tilt of the 
element of the surface 2.5 " wide, cen¬ 
tered on any zonal aperture, being deter¬ 
mined from the deviation of the inter¬ 
section of the corresponding pencils from 
the computed position. The departure 
of the ends of this element from the 
paraboloid is thus obtained; and joining 
these ends together -in other words, 
alegebraically summing the departures 
consecutively across the surface—gives 
its true form, the factors being so 
chosen that the departures of the inter¬ 
sections from normal, hereinafter called 
jR, in hundredths of an inch, correspond 
to millionths on the curve of shape 
and on the surface. 

Unfortunately, this method is also sub¬ 
ject to ambiguity, particularly at the 
edge of the mirror, as the curve only 
begins to give reliable information half¬ 
way between zones 1 and 2; further¬ 
more, the general slope depends upon the 
choice of zero, or the starting-point of 
the measures. This latter point is illus¬ 
trated In the central part of Figure 1 
in the measures of October 5. The devia¬ 
tions of the intersections plotted at the 
top of the figure with respect to the 
parabolic curve are repeated directly 
below, but on a different scale, in the 
broken curve drawn with respect to a 
straight-line base. These deviations, In 
hundredths of an inch, are transformed 
into the smooth curve of shape imme¬ 


diately below, showing deviations from 
the paraboloid in millionths of an inch. 
In the lower pair of curves the broken 
curve is exactly the same as above, 
except that 0.05" is subtracted from each 
measure, or the base line is lowered by 
0.05". The curve of shape, however. Is 
quite different, as not only is the slope 
radically different, indicating an alter¬ 
native method of reaching a parabola of 
slightly different focus by removing glass 
both at edge and center instead of the 
center only, but also the average curva¬ 
ture is changed. Notwithstanding these 
difficulties, which rapidly diminish as the 
paraboloid is approached, the method is 
of distinct value in representing the 
exact form of the surface and in giving 
numerical values of the departure from 
the theoretical curve. 

As soon as shadow tests at the focus 
were available, early in May, they were 
used exclusively as a guide for the 
next working, as there was then no 
chance of ambiguity in the readings 
and the high zones could be accurately 
located and marked. The knife-edge 
shadow tests were supplemented and con¬ 
firmed by the use of a Ronehi plate, 
where the condition of the surface was 
shown by the straightness and paral¬ 
lelism of the resultant bands. Measures 
at the center of curvature were trans¬ 
formed into curves of shape for Dr. 
Struve about once a week as a numeri¬ 
cal record of progress until toward 
the end of the parabolizing, when it 
was felt desirable to check the shadow 
readings by measures at the center of 
curvature and by the formation of the 
curve of shape. For the last ten days 
or so, this was done after exery polish¬ 
ing, as, although the shallow test recog¬ 
nizes very minute departures from regu¬ 
larity of figure, it is perhaps not so 
sensitive to very gradual changes such 
as those due to slight under- or over- 
correction 

This was especially true in this in¬ 
stance, where the flat was a little over 
two thirds the size of the 82", of which, 
hence, only a little over half, or just 
beyond the central hole, could be seen, 
and consequently the exact position of 
the knife-edge, its exact focusing, was 
uncertain, with resultant effect on the 
shadow pattern. As a result, though 
the shadow test was essential throughout 
to insure smoothness and regularity of 
figure and to determine where polishing 
was required, the final check on complete 
parabolization depended upon careful 
measures at the center of curvature and 
the resultant curve of shape These were 
of great value during the last week of 
figuring, where the proper length of time 
for the next polishing was determined 
solely from past changes in the curve 
of shape. Thus, on October 11 (see 
Figure 2) the time required to complete 
the parabolizing, 1£ hours, was gaged 
correctly, as seen in the lowest curve, 
from the change produced by the two 
previous workings. And here again, the 
shadow test was essential, for otherwise 
the high central zone, which had no 
effect on the measures at the center of 
curvature, would have escaped notice. 

(To be concluded.) 
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BENEFITS OF WAR 

N no sense questioning General Sherman’s lerse and 
forever accurate summation that “War is hell/' and with 
not the slightest Pollyannish inclination, we nevertheless 
point out that the present world-wide conflict of blood 
carries along with it an educationally constructive phase 
that will benefit immeasurably every citizen of this country. 
For the first time in history the men, women, and children 
behind the men behind the guns must learn how to take 
care of themselves and each other when under fire—just as 
the soldier, the sailor, the marine must do in the course of 
his training. 

More than five million men and women in civilian life— 
and the number grows every day—arc attending classes, 
clinics, and demonstrations to master the intricacies of first- 
aid and nursing, the science of fire-fighting, the mechanics of 
road repairs and demolition of dangerously damaged build¬ 
ings, the chemical knowledge necessary for use in the 
decontamination corps, the mechanics and dangers of 
unexploded bombs and delayed-action fuses, the manipula¬ 
tion of emergency telephone switchboards, telegraph keys, 
radio equipment, and many, many other things which most 
of us have never Indore felt it necessary to know. Thousands 
of women, heretofore completely corny>etent to drive auto¬ 
mobiles, are breaking manicured fingernails and acquiring 
“grease-monkey” hands in finding out what motivates 
their cars, how to make emergency repairs. Business men 
from every walk of life feel physically better because of the 
regular exercises incident to walking the beats and engaging 
in other physical aspects of the training of the air raid 
warden, the auxiliary fireman and policeman 

The enormous scope of this sudden national hunger for 
knowledge of “how to do it”—particularly since Pearl 
Harbor—is somewhat difficult to grasp. Indicative of its 
magnitude, Boston called for 400 volunteer firemen, found 
1200 on hand for the first drill; New York City has grad¬ 
uated 20,000 volunteer “smoke-eaters” from an intensive 
15-week course; Chicago’s jailice force is recruiting 7000 
members from 224 American Legion Posts to be trained as 
emergency police; more than a million legionnaires have 
just been assigned by President Roosevelt the job of 
organizing and conducting—mostly at the Legion’s exyiense 
—“schools for the training of personnel for the protective 
services in the Citizens’ Defense Corps of Civilian Defense;” 
due to the unprecedented rush of men and women to 
acquire first-aid and other civilian medical information and 
training, the first-ajd text book of the American Red Cross 
has been at a premium in many communities for weeks. 

Where will all this lead us? What will be the effect on a 
nation of people who, equipyied with knowledge gamed the 
hard way—and it isn’t easy, after the day’s work is done, 
to devote four to ten hours a week to schooling—will know 
exactly what emergency treatment to apply in case of a 
highway accident? Will it not be constructive for thousands 
of industrial workers, as well as men and women in all 
branches of industry and civil life, to be familiar with the 
technique of resuscitation in accidents involving electrical 
shock, inhalation of gas, drowning, and so on? Can we 
not hope to become a nation of better automobile drivers, 
from the dual standpoints of safety and economy, if we 
understand more of the “whys” and “wherefors” of the 
“innards” of our cars? What of the benefits to be derived 
from a broader and more intimate knowledge of foods and 
their nutritive values, of general health and sanitation, of 
waste prevention and salvage? 


£ 


The cumulative answer to these and similar questions 
—despite the long, hard road of war and its destructiveness 
and sacrifice—is the unqualified statement that we shall be 
a lietter nation, a vastly improved jieople. Still in hearty 
accord with General Sherman, we contend that the con¬ 
structive forces at work today, on a hitherto unheard-of 
magnitude, will be productive of wide-spread benefit and 
welfare As the war progresses, we shall learn—if we have 
not already found out—that the job of protecting our ways 
of life from totalitarian encroachment cannot be done with 
one hand while the other retains a golf club, a tennis 
racquet, a fishing rod, or a highball—and that doesn’t mean 
we must deny ourselves recreation. To the contrary, now, 
more than ever, we need recreation to offset the additional 
stress of personal war efforts But it does mean that we’re 
faced with a two-fisted job that must be done in typical 
two-fisted American manner, that each individual, efficiently 
to perform his share, must make of himself a better executive 
for the accomplishment of his normal business, social, and 
recreative life, as w T ell as his extra-curricular defense 
activities. 

There can be no doubt but that the forces emanating 
from efforts of civilians to fit themselves into a nation and 
a world at war have constructive characteristics. There 
can be no doubt but that the concurrent attempts of fifty 
million or more men, women, and youngsters to find the 
answer to their question, “How can I help?” will, at first, 
produce a certain amount of chaos, many uncomfortable 
growing pains. But, as stated in these columns before, it is 
an absolute certainty that the j>eople of this democracy are 
organizing, are building, and will maintain the greatest 
civilian war effort ever known—and they’re being amazingly 
constructive about it.—.4 /). R , IV. 

FOR THE RECORD 

iSkvere criticism has been leveled, in some quarters, 
against certain publications for the printing of information 
and illustrations that, allegedly, may have been of some 
value to the enemy. As to the truth of this claim insofar as 
it applies to each and every individual magazine and 
newspaper in the country, we are not in a position to speak 
with authority, but wc question whether any reputable 
publication has knowingly violated the code of honor volun¬ 
tarily assumed by most editorial desks long before hostile 
action against the United States. 

So far as Scientific American is concerned, no illustrations 
or text pertaining to our national defense efforts prior to 
Pearl Harbor, or to our war activities since that date, have 
appeared within our pages which have not received the 
approval of the proper officials of the Army, the Navy, or 
the Marine Corps.— 0. D . M , 
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50 Years Ago in . . . 



(Condensed From issues of April, 1892) 


LOCOMOTIVE—“The Brook* Locomotive Work*, of Dun- 
kirk, N. Y., have recently furnished the Great Northern Rail¬ 
way with fifteen of the heaviest locomotives In use in this 
country. The general appearance of these engines may be seen 
by reference to the accompanying illustration. The cylinders 
of the first ten of these engines arc 20 by 24 In., five of the 
ten having wagon top anti five Belpaire boilers. The other five 
have Belpaire boilers and cylinders 20 by 26 in., which is the 
engine shown in our illustration. . . , This locomotive will haul, 



in addition to its own and the weight of the tender, the tracks 
being in good condition and comparatively free from curves: 
On a level—4,505 tons of 9,000 lbs.; on a 20 ft. grade—9,010 
tons of 9,000 lbs.; on a 100 ft. grade—-578 tons of 2,000 lbs.” 

STREETCAR—“The Woodland Avenue and West Side Street 
Railroad Company, of Cleveland, O., has been testing a new 
storage battery car, with the view of equipping its lines with 
the same should the test prove successful. The car measures 
21 ft. inside over all and is equipped with 180 cells, which are 
placed under tlie seats, serving to operate a forty horse power 
Ford & Washburn motor.” 

INVENTORS -“The larger the number of patents granted, 
the greater will be the number of new industries CvStablished, 
and our measure of prosperity correspondingly increased As 
a people we have everything to gain and nothing to lose by 
encouraging inventors, no matter where they live or where 
they were born.” 

PECCARIES—“A recent publication of the National Museum 
contains a paper, by Mr. Frederic A. Lucas, on animals 
recently extinct or threatened with extermination He finds 
that in nearly every instance the cause is ‘reckless slaughter 
by man/ As an instance of the way in which animals may be 
destroyed, he refers in the introduction to peccaries. In 1885 
these little animals were so abundant in several counties of 
Texas that their well-worn trails were everywhere to be seen, 
while their favorite haunts could be readily picked out by the 
peculiar musky odor characteristic of the creatures. Shortly 
after that date, hogskin goods being in favor, a price of fifty 
cents each was offered for peccary hides, with the result that 
by 18D0 the peccaries were practically exterminated.” 

OIL BURNERS—“The competition between oil fuel and coal 
Is a most interesting one, and certainly shows an increasing use 
of oil where the conditions are favorable for its employment. 
Perhaps the most conspicuous of the advantages possessed by 


oil over coal as a fuel is the readiness with which the most 
intense heat can be employed at any special point desired, and 
the economy with which it can be used for just the period 
required. In addition, there is a great saving of labor in the 
use of oil, and, as there are no ashes, all the work around 
the boilers and furnaces can be kept In a much more cleanly 
condition.” 

CAVE DWELLERS—“The Russians have made a singular 
discovery in Central Asia. In Turkestan, on the right bank 
of the Amon Daira, in a chain of rocky hills near the Bokharan 
town of Karki, are a number of large caves, which, upon 
examination, were found to lead to an underground city, built, 
apparently, long before the Christian era. According to the 
effigies, inscriptions, and designs upon the gold and silver 
money unearthed from among the ruins, the existence of the 
town dates back to some two centuries before the birth of Christ. 
The edifices contain all kinds of domestic utensils, pots, urns, 
vases, and so forth. The high degree of civilization attained 
by the inhabitants of the city is shown by the fact that they 
built in several stories, by the symmetry of the streets and 
squares, and by the beauty of the baked clay and metal 
utensils, and of the ornaments and coins which have been 
found ” 

SPRINKLERS—“The introduction of automatic sprinklers 
has reduced the average loss per fire, within the experience 
of the Boston Manufacturers* Mutual Fire Insurance Com¬ 
pany, where they were in service, to 8.3 per cent, and the 
average loss per claim to 6.9 per cent of what it is apparent 
that such fires and claims might have been under the previous 
conditions of protective apparatus ” 

GRIPPE—“There is much truth in the remark of one who 
observed: ‘The worst thing about the grippe is that you are 
sick with it so long after you get well/” 

RAIL SPEED—“Engine No. 385 of the Central Railroad of 
New r Jersey broke ail records of high speed on February 26, 
by running a mile in 39$ seconds, or at the rate of 91.7 miles 
per hour. The engine is a Baldwin compound. In speeding this 
engine the first mile was made in 76 seconds, the second in 62, 
the third in 53$, the fourth in 45$, and the fifth in 39$ seconds.” 

PHOTO-ENGRAVING—“The first ‘process* pictures, as 
photo-engravings were called, were very faulty, principally 
from the low relief obtained, which made them especially 
difficult to print in ordinary type forms, but by years of 
experiment and hard work this method of making pictures has 
been brought to such a degree of perfection as to practically 
supersede the more laborious hand engraving for quite a number 
of purposes/ , 

MILITARY OBSERVATION—“The presence of balloons 
over the forts and encampments in Poland is becoming more 
frequent than ever, and this fact Is causing much indignation 
among Russian army officers, who arc helpless to prevent mili¬ 
tary secrets from becoming known to the German officers, who 
are known to lie taking observations from a height that places 
them beyond the reach of any bullets aimed at them . . . Even 
modern cannon . . . could not be used against balloons, for the 
reason that gun carriages have not yet been made that allow of 
a perpendicular elevation.” 
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Marching right along with the armed 
forces of this country are thousands of 
telephone workers. 

They work side by side with the Army 
and Navy. Wherever the need is commu¬ 
nications, you are likely to find telephone 
men and their trucks and materials. 

BELL TELEP 


Day and night the order is for speed 
and more speed. 

They wear no uniforms, these telephone 
workers, but men in uniform know how 
much they are putting into the Nation’s 
biggest job. They see it first-hand and 
they know it is first-rate. 

HONE SYSTEM 



‘THB TELEPHONE hour” IS BROADCAST EVERY MONDAY EVENINO OVER THE N.B.C. RED NETWORF 
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"GUNS" OF INDUSTRY f N ^ le manufacture of Koroseal, synthetic elastic 

* material of many uses, made from plasticized 
POINT SKYWARD polyvinyl chloride, a huge solvent recovery plant is 

needed. In relief against the sky, the towers of the 
Goodrich recovery unit present a striking appear¬ 
ance in the photograph above. The largest of the 
towers, at the right, is 10 feet in diameter and 78 
feet high. The center one is 6J feet by (18 feet, 
while the smallest is Si feet by 54 feet. All of the 
towers were received on the site completely assem¬ 
bled and were erected in one piece. 
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GASOLINE MIRACLES 

Higher Octane Aviation Fuels, But Not for Hitler 

SIDNEY J. FRENCH 

Professor of Chemistry, Colgate University 


A t this moment gasoline is the most 
important commodity in all the 
warring world It will win and lose the 
war. This does not mean just any gaso¬ 
line; it means high-octane gasoline It 
means the type of gasoline that Ger¬ 
many, for all of her much vaunted 
Luftwaffe , would give almost anything 
—except Hitler—to possess. It means 
the type of gasoline which is peculiarly 
an American product, which packs the 
eventual knock-out wallop for Hitler 
and his Axis partners. 

Just what is this high-octane fuel and 
why is it peculiarly an American prod¬ 
uct? It is American because America 
has produced more automobiles than all 
the rest of the world combined It is 
American because America produces (JO 
percent of all the petroleum used in the 
world. It is American because better 
motors kept demanding better gasoline. 
It is American because 25 years of in¬ 
tensive search and research, trial and 
error, comedy and tragedy, have gone 
into the job of producing a fuel to meet 
the perfectionist demands of motor 
makers 

With what success? With such suc¬ 
cess that even the experts would not 
have dared predict, 25, or ten, or even 
five years ago. With such success that 
motor makers are now striving to catch 
up with the perfection of available 
fuels. 

High-octane fuel is tailor-made gaso¬ 
line, made to order from the crude ma¬ 
terials provided by nature—made by 
cutting, patching, and sewing the very 
molecules of nature’s product into new 
designs. It is one of the most remark¬ 
able stories of modern science, of sheer 
brilliance, in the American chemical in¬ 
dustry. 

Petroleum, source of gasoline, is na¬ 
ture's cocktail, a grand mixture of 
chemical compounds known to the 
chemist as hydrocarbons. In a spoon- 
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ful of jietroleum there are, literally, 
thousands of these compounds—and 
each one is conqioscd of billions upon 
billions of tiny, identical molecules In 
some re.spects all these invisible mole¬ 
cules are alike—they all consist of 
carbon and hydrogen atoms and, fur¬ 
thermore, nearly all of them have their 
carbon atoms strung together like cran¬ 
berries on a Christmas chain. Decorat¬ 
ing each “cranberry” are “glass-headed 
pins” representing the hydrogen atoms. 
It is principally in the number of cran¬ 
berries that make up the chain that 
these various hydrocarlions differ. 
There may lie any w here from one to SO 
berries, with the number of hydrogen 
pins always twice the number of lier- 
ries plus two. 

To distinguish one of these chain 
compounds from another, the chemist 
adopts a simple expedient; he counts (in 
Latin) and adds the ending - ane . Thus, 
a chain of five carbon atoms is pentane; 
of six, hexane; of seven, heptane; of 
eight, octane, and so on. Unfortu¬ 
nately, however, the counting scheme 
was not started soon enough and those 
hydrocarbons having less than five car¬ 
bon atoms still bear names unrelated to 
numbers: one carbon atom, methane; 
two, ethane; three, propane; four, 
butane. 

Here, then, is our cranberry-pin 
model of pentane, with its five-carbon- 
atom cranberries linked together and 
its five-times-two-plus-two hydrogen- 
atom-pins stuck into the berries: 



The gasoline family includes those 
hydrocarbons which have anywhere 
from five to nine cranberries in the 
string, plus many more deformed rela¬ 
tives. Starting with a petroleum cock¬ 
tail, how do we get these particular 
strings separated from the rest? 

The answer is simple: The shorter 
the chain, the lower the Wiling point of 
the hydrocarbon Heat petroleum and 
the gasoline fraction boils off first. 
Next, as the boiling point of the mix¬ 
ture rises, comes off the kerosene frac¬ 
tion consisting of longer chains; fol¬ 
lowed in turn by the light lubricating 
oils, the heavy oils, the greases, and 
finally, paraffin. In this process of dis¬ 
tillation some 20 percent of the original 
petroleum mixture is obtained as gaso¬ 
line. 

tn the days when Henry Ford’s Mode! 

T was beginning to make history, 
the small amount of gasoline obtained 
in this manner was sufficient. So was 
the quality. But the time soon arrived 
when neither the quantity nor the qual¬ 
ity sufficed. 

Gasoline is an explosive; that is what 
makes it function in an automobile cyl¬ 
inder. But what a difference there can 
be in explosives. No date-conscious per¬ 
son would take a swift kick at an old 
hat lying in his path on April the First 
Instead, he would shove it gingerly, 
and then steadily, with his toe, and 
thus remove the hidden brick from his 
path without repercussions to the toe. 
This is the type of gasoline we need in 
modern motors—the type which pushes, 
not kicks; the tyj>e which explodes grad¬ 
ually, not suddenly. As long as we 
stuck to the Model T car, it didn’t 
make much difference what we used, 
but when motor makers began increas¬ 
ing the compression in their motors in 
order to get a more efficient engine, the 
fuel began to kick. 
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Gasoline makers were placed squarely 
behind the eight-ball. How could they 
produce a fuel that would not knock, 
yet at the same time how could they in¬ 
crease the quantity of fuel needed by a 
nation rapidly taking to wheels? Sur¬ 
prisingly enough, they did both jobs 
with one stroke of the knife: They cut 
up long molecules into shorter ones. 

Supj>ose we were to cut a chain con¬ 
sisting, say, of 14 cranberries and the 
accompanying 30 pins; and suppose 
that we could cut it exactly in the mid¬ 
dle. We would have two chains of hep¬ 
tane. Not quite, because there wouldn’t 
be quite enough hydrogen to go around. 
Thus, out of one molecule of light oil 
we have produced two of gasoline. How 
was this done in practice? By heating 
the petroleum under pressure—in tech¬ 
nical language, thermal cracking. This 
was the ingenious scheme that was 
developed as early as 1915 to increase 
the yield of gasoline. But it did far 
more; it greatly increased the anti¬ 
knock quality of the fuel. The very 
fact that there was not quite enough 
hydrogen to go around left these hep¬ 
tane molecules in what the chemist 
calls an unsaturated state, and these 
unsaturated molecules are better fuels 
than their saturated brethren. In one 
relatively simple operation both the 
quantity and quality of gasoline were 
greatly improved. 

But there was one catch in the oper¬ 
ation—the molecules did not always 
break in the right place; some of the 
molecules were too short to be useful in 
gasoline, others were too long. 

P^ven this great improvement could 
^ not satisfy for long. Motor makers 
began stepping up the compression still 
more, and the gasoline makers found 
themselves behind the parade again. 
They began putting everything they 
could think of—except water—into the 
gasoline, in the hope of finding some¬ 
thing which would silence the disturb¬ 
ing knock. Finally, they found the 
answer in that surprising substance, 
tetraethyl lead. Affectionately dubbed 
Ethyl, this compound, present in but 
trifling amounts, performs the miracle 
of retarding the explosion of gasoline— 
and increasing the horsepower of the 
motor. Just how and why it performs 
this miracle scientists are still trying to 
find out. 

This great advance came in the $0’s 
but it took the 30’s to show the gaso¬ 
line technologist just what he must do 
to make tailor-made gasoline. He had 
the goods, the raw materials, but he 
must cut them up, sew them, patch 
them, fit them to a form. It turned out 
to be a matter of just how the cran¬ 
berries were arranged in the strings. 

Given seven cranberries and 16 pins. 


how many different chain and cross¬ 
chain patterns can be made? The an¬ 
swer is, a dozen or more. We need 
consider only four in addition to the 
simple straight chain pattern. First, let 
us remove a cranberry from one end 
and place it on the side, thus: 

This is one of the numerous iso-hep¬ 
tanes. The surprising fact is, however, 
that this particular heptane has much 
better anti-knock qualities than its 
straight chain brother. 

Now let us remove a cranberry from 
the other end and place it on the side; 
we have another iso-heptane, thus: 



Once more the anti-knock qualities go 
up the scale. 

Next, we arrange these side chains so 
that they .are opposite one another, 
thus: 



Up go the anti-knock qualities again. 

IJiiNALLr, we remove another berry 
* and place it on the side. We have 
the iso-heptane known as triptane: 



This is the best anti-knock fuel yet dis¬ 
covered by man. 

Here, then, is the secret of anti¬ 
knock fuel. Take a straight chain hy¬ 
drocarbon of the gasoline family, pull 
off carbon atoms and sew them on the 
sides like sleeves in a coat. Tailor the 
goods. Much easier said than done, 
however. 


A few years ago the fine anti-knock 
qualities of iso-octane were discovered. 
Iso-octane, like triptane, is a branched 
chain affair of the following pattern: 



Since it was the best anti-knock gaso¬ 
line then known, it was appropriately 
assigned an octane number of 100. At 
the other end of the octane scale was 
straight chain heptane, a highly audible 
knocker, with an octane number of 
zero. To determine its octane number, 
any given gasoline could be compared, 
in performance, with various mixtures 
of the two standards. 

On this octane scale, old-fashioned 
gasoline used by the early Model T 
had an octane number of 40 to 60; 
thermally cracked gasoline, 70. With 
tetraethyl lead, the number could be 
boosted to about 80. Had we discov¬ 
ered triptane before iso-octane we 
would most certainly have had a scale 
in heptane instead of octane numbers, 
because this particular iso-heptane can¬ 
not even be placed on the octane scale. 
It is somewhere above 100. Actually 
it delivers about 50 percent more power 
than 100 octane fuel. 

why not use triptane for aviation 
™ fuel? Largely because aviation has 
been geared to 100 octane fuel and in 
time of emergency we dare not take the 
time to make the necessary change in 
motor design. Then, too, triptane, 
worth $3600 a gallon just a few years 
ago and still worth nearly $40 a gallon, 
is just a little expensive, even for war. 
It is safe to predict, however, that this 
tailor-made super-fuel will soon be 
available at prices low enough for use 
by Uncle Sam’s air force—if we can 
find the time to make the change-over 
in motor design. 

Yes, not too many years ago the gas¬ 
oline makers were behind the eight-ball, 
but not today. They are ahead of the 
parade and calling to the motor makers 
to catch up. How did they do it? It is 
an easy matter to rearrange cranberries, 
but it is not so simple to rearrange 
atoms in invisible molecules. 

The chemists have some strange 
chemicals which they call catalysts. 
Like traffic police, these chemicals can 
direct chemical traffic without them¬ 
selves becoming too involved in the 
streams. They stand apart and some¬ 
how get other molecules into the right 
lanes—get them united or separated as 
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the particular case in hand demands. 

It is these remarkable traffic police 
which have come to the aid of the 
gasoline technologist. First, the gaso¬ 
line molecules are cracked into smaller 
bits by a modification of the old ther¬ 
mal cracking process. Then the cata¬ 
lysts take over and see to it that the 
fragments are reunited in the proper ar¬ 
rangement to give the branched chain 
hydrocarbons. True, there is always 
some mix-up in the traffic; some mole¬ 
cules never get cracked; some fragments 
never get united. But the vast major¬ 
ity go through as planned and the 
octane number goes up. If greater per¬ 
fection is desired—if higher octane num¬ 
bers are wanted—this, too, can be ac¬ 
complished by the absurdly simple 
scheme of making the molecules go 
through the traffic lanes a second time. 
Many that were not caught on the first 
passage are properly apprehended and 
redesigned in the second attempt. To 
make automobile fuel, they go through 
once; to make aviation fuel, they go 
through twice. It is as simple as that! 

T)erhaps the most interesting of the 
* very recent catalytic processes is 
that known as alkylation, coupled with 
another known as isomerization. Iso¬ 
merization merely means the making of 
a branched chain molecule out of a 
straight chain brother of the same de¬ 
nomination. In the older thermal crack¬ 
ing process, some butane (four carbon 
chain) was produced and, since it was 
too short of chain to be useful as gaso¬ 
line, it was often wasted. Now it finds 
a new and strategic use. It is redesigned 
with the aid of a catalyst into iso¬ 
butane, thus: 



In this same cracking process the un¬ 
saturated brother of ethane (two car¬ 
bon chain) was also produced, thus: 



Notice that these cranberries are linked 
together with two threads. 

Now, presto, the traffic catalyst 
takes command; the iso-butane and the 
unsaturated brother of ethane are di¬ 
rected into the same channel and are 
ordered to unite. Out comes a molecule 
of iso-hexane with an octane number of 
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06, like this: 



This is the type of reaction which is 
of great importance in the production 
of Uncle Sam’s modern aviation fuel. 
Add a dash of tetraethyl lead and we 
get 100 octane fuel. 

Octane numbers are very deceptive; 
they do not mean what they say be¬ 
cause the power goes up much faster 
than the numbers. Triptane, with a 
power output of 50 percent more than 
100 octane fuel, would actually have an 
octane number of about 110. The best 
that Hitler can get today is 87 octane 
fuel and this is 30 percent'less efficient 
than 100 octane variety. This means 
that Hitler’s planes must be content 
with less speed, lower ceilings, smaller 
cruising ranges, longer times for climb¬ 
ing to a given altitude, and more wear 
and tear on the motors—all to the tune 
of some 30 percent less in efficiency. 
What could we do if we could utilize 
our now available 110 octane fuel which 
should give us some 80 percent more 
effective power than Hitler can now 
get? 

rpuEHE is still another side to this 
amazing story of tailor-made prod¬ 
ucts from gasoline. In World War I we 
heard much about Germany's strangle¬ 
hold on coal-tar chemicals—dyes, 
drugs, and explosives—and we suffered 
much because we had naively depended 
on Germany to provide them for us. 
These coal-tar products are all based on 
hydrocarbons—but of quite a different 
type from those found in gasoline. In¬ 
stead of being in a string, the cranber¬ 
ries are found in rings, six to a ring. 
And for each cranberry in the ring there 
is only one hydrogen pin, thus: 



Note that the compound is unsatur¬ 
ated. It is our model of benzene, with 
its famous hexagon. To get others of 
these circular hydrocarbons, we may re¬ 
move one or more pins and substitute 


decorated cranberries. Thus, we may 
have: 

°rAnfaf 


This is our model of toluene, famous as 
the basis of TNT, most important of 
modern high explosives. 

a few years ago cyclic hydrocarbons 
of this type could be obtained only 
from coal tar. Now we can make them 
from gasoline. So desperate were we 
for toluene during World War I that 
city coal gas plants were stripped of 
their toluene. Today, in the brand-new 
hydroforming process, gasoline mole¬ 
cules are catalytically denuded of half 
of their hydrogen atoms, then are di¬ 
rected by the catalyst to curl up and tie 
their ends together. Presto! From 
straight chain heptane we get circular 
toluene. 

So, today we can make our explo¬ 
sives—and even drugs and dyes, if 
necessary—directly from gasoline. We 
need no longer fear a shortage of to¬ 
luene. Strange thing: in Hitler’s coun¬ 
try, with its paucity of petroleum, they 
are making gasoline from coal; in Amer¬ 
ica, we reverse the process and make 
coal-tar products from gasoline. And 
incidentally, this same toluene is an ex¬ 
cellent anti-knock fuel for motors, hav¬ 
ing an octane number above 100. 

Gasoline can provide the premium 
fuel for our planes and the bombs to 
drop from them—what else can it do? 
It can—and probably will have to— 
provide the rubber for the tires. Gaso¬ 
line provide rubber! Yes, strange as it 
may seem. The basic molecule from 
which rubber is formed is an unsatu¬ 
rated brother of butane. The chemist 
calls it butadiene. Here is the model: 

Just as hydrogen can be stripped from 
heptane to make toluene, so, too, it can 
be stripped from butane to make buta¬ 
diene. Again a catalyst is put to work 
directing a side chain onto this buta¬ 
diene molecule. Then, much as iso¬ 
hexane is made, these fundamental units 
arc tied together into long, folded 
strings of synthetic rubber. Given time, 
we can make all our rubber from gaso¬ 
line and other simple substances. True, 
it may be a more costly process than 
draining a rubber tree, but the impor- 
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tant thing is that wc now know how to 
do it. 

There are many things yet to come 
from nature's cocktail. What they will 
be is hard to imagine as yet, but we 
have taken the most difficult step; we 
have learned how to re-design the mole¬ 
cules. We will live to regret the years 
in which we have wasted precious pe¬ 
troleum, wasted it as a child might tear 
up a rare volume to get one picture. In 
the future we will conserve it; we will 
treat it as we are learning finally to 
treat our forests, minerals, and our 
other God-given wealth of natural re¬ 
sources. We stand today where Ger¬ 
many stood in 1914— master of the 
most important commodity of modern 
war. Then, it was coal tar; now, it is 
gasoline—tailor-made gasoline. 

• • • 

PYRHELIOMETER 

New Instrument Measures Heat 
of Sun's Rays 

P rincipal use for a new type of 
pyrheliometer for measuring the heat 
intensity of solar rays that reach the 
earth is for atmospheric study, yet 
other potential applications present 
themselves. 

A florist might logically install a 
pyrheliometer in his greenhouse to de¬ 
termine the intensity of the sun's rays 
that penetrate the glass roof at vari¬ 
ous times. Agricultural experiment sta¬ 
tions also might find a use for the 
device in their studies of crops and 
soils. The intensity of the infra-red ray 
used for drying paints and for similar 
operations also might be measured. 
In fact, the instrument could be ap¬ 
plied to the intensity measurement of 
radiated heat of long wavelength irre¬ 
spective of the visibility of that wave. 

The pyrheliometer, a type of ther¬ 
mocouple, looks somewhat like an 
electric light bulb. The ‘'filament” 
comprises two flat, rectangular pieces 
of a nickel-chromium alloy and a cop¬ 
per-nickel alloy, each only 50 mil¬ 
lionths of an inch thick, A of an inch 
long, and of an inch wide, joined 
end to end. This thin single piece of 
metal is then welded at the outer ends 
to vertical lead {>osts that lead to a 
stem which is wired for hook-up to a 
millivoltmeter. The end of the stem 
to which the posts are attached then 
is sealed into an evacuated glass bulb 
which is a sphere about two inches in 
diameter. 

The pyrheliometer is mounted ver¬ 
tically in a fixed position with the flat 
edges of the “filament,” or element, 


Thlo alloy strips la aa evacuated 
glass bulb measare tan-ray heat 

parallel to the earth. The heat from 
the solar rays striking the element pro¬ 
duces a voltage at the junction of the 
welded alloys. This voltage is meas¬ 
ured by sensitive millivoltmeters and 
is automatically recorded on a chart. 
This record then can be compared 
with a master chart made from known 
heat intensities. 

a a a 

EARTH RESISTIVITY: Recent attempts 
to correlate greatly differing elec¬ 
trical earth resistivities la different 
regions of the United States with the 
geological structure of the earth In the 
some region shows that the resistivity 
Is usually lower In regions of recent 
geological origin. The resistivities 
vary from six ohms between the op¬ 
posite faces of a cube one meter on a 
side in Oklahoma to 7000 similar "ohm- 
meters" In Maine and 10,000 In north¬ 
ern Georgia.—Bell Laboratories Rec¬ 
ord. 

a a a 

ELEMENT 61 

Appaars Briefly 
Then Disintegrates 

A. form of element 61, believed to be 
the only element of the 93 in the chem¬ 
ist's periodic table not found in nature 
and never before produced artificially, 
made a brief appearance recently as a 
result of bombardment of other ele¬ 
ments with atomic fragments whirled 
at them by the University of Califor¬ 
nia's cyclotron. 

The new substance stayed just long 
enough to show by its radioactivity 
that it was present and then disap¬ 
peared completely by disintegration, 
according to Science Service. 

The experiments were made by Dr. 
Emilio Segre, research associate in the 
Radiation Laboratory, and Dr. Chien 


Shiung-Wu, research fellow. The rare 
earths bombarded were sent to Dr. 
Segre a year ago by an Italian chemist, 
Dr. Luigi Holla. 

Element 61 belongs to the group of 
rare earths, of which there are 15. 
The atomic number 61 means that the 
nucleus or central core of its atom has 
a positive charge 61 times that oil the 
nucleus of a hydrogen atom, and this 
is neutralized by 61 negative electrons 
revolving about it like planets around 
a central sun. Each chemical element 
has various forms, known as isotopes, 
and one of these of element 61 is be¬ 
lieved to have been discovered. 

From its position in the periodic 
table, scientists know that the atomic 
weight of element 61 should be about 
148, and can predict fairly accurately 
its principal chemical and physical 
proj>erties. But unless and until a fairly 
stable form is found, one that will at 
least stick around long enough to be 
measured, these predictions cannot be 
verified. 

STEREOSCOPIC 

Views Now Possible 
With Electron Microscope 

Three-dimensional, or stereoscopic, 
pictures of infinitesimal bits from the 
submicroscopie world, are now possible 
by means of the electron microscope, 
it was announced recently by Dr. V. K. 
Zworykin and James Hillier, of RCA 
Laboratories, in presenting a joint pa¬ 
per at the annual meeting of the 
American Association for the Advance¬ 
ment of Science 

They revealed a new pilot ographic 
technique, which adds depth to the 
length and breadth of images as they 
appear in the micrographs, as the pho¬ 
tographs taken directly from the elec¬ 
tron microscojx? are called. With this 
new method, the scientists reported, the 
electron miseroseojje, which recently 
made it possible to photograph the in¬ 
fluenza virus for the first time, be¬ 
comes an even more powerful tool for 
use in pure science as well as industrial 
research. 

The electron microscope is especially 
well suited to the preparation of three- 
dimensional pictures, Zworykin and 
Hillier said, because of its remarkable 
depth of focus. Two pictures of the 
object are taken in succession, the ob¬ 
ject in a special holder being tilted 
through a fixed small angle with respect 
to the instrument's axis, first in one 
direction and then in the opposite. 
When the two pictures so obtained are 
placed in an ordinary stereoscope, the 
object, greatly magnified, appears in 
its proper space relationship. 
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Testing with Lightning Bolts' 

Mighty Generators Provide Two Million Kilowatts 
To Prove Efficiency of Power-Line Guardians 


A. P. PECK 

A saboteur has gained entrance, by 
devious means, to a power station. 
Watching his chance, he slyly throws 
a metal bar across one of the main cir¬ 
cuits. A blinding flash, as the power is 
short-circuited, and his work is done— 
if a circuit breaker fails to accomplish 
its designed purpose of standing con¬ 
stant guard over the line. Or a large 
bird, touching two wires of a power 
line, may accomplish the 
same end Sleet and snow 
storms may break and 
ground line wires, and even 
rats crawling between con¬ 
ductors in a power house 
may cause short circuits. In 
all cases, however, circuit 
breakers of one sort or an¬ 
other are on the job to pre¬ 
vent the sudden surge of 
current, caused by the short 
circuits, from doing exten¬ 
sive damage 

But, in these days of in¬ 
creased power loads every¬ 
where, brought about by 
the demands of defense in¬ 
dustries, how can it l>e deter¬ 
mined in advance that the 
circuit breakers will take 
the load, will cut off the 
power in the few seconds 
that spell the difference be¬ 
tween protection and dis¬ 
aster? Since it is not prac¬ 
tical to wait for such proof 
under operating conditions, 
or pur]H)sely to create short 
circuits in power lines in use, Westing- 
house engineers have recently put into 
regular service a high-power testing 
laboratory where protective devices 
can be proved at powers in excess of 
those to which they might be sub¬ 
jected under the most severe field con¬ 
ditions. 

The power source for the new test¬ 
ing laboratory is a twin 500-ton gener¬ 
ator set capable of delivering test 
charges carrying twice as much power 
as is produced at any instant at 
Niagara Falls. Each of these two gen¬ 
erators, the second of which was re¬ 
cently completed to make fnmible test¬ 


ing of the largest types of protective 
devices before they are put into serv¬ 
ice, is driven by a 6000-horsepower 
motor. They are designed to produce 
electric “knock-out punches” in excess 
of 2,000,000 kilowatts, the mechanical 
equivalent of which is over 2,680,000 
horsepower. It has been estimated that 
if the generators could continuously 
deliver their combined output, they 
would supply sufficient energy to light 
enough tube-shaped fluorescent lamps 
to encircle the earth twice at the 


equator The generators were designed, 
however, not for continuous service but 
for tests in which they deliver their 
energy over a time period of five sec¬ 
onds maximum. Thus they might be 
compared to a prize fighter who can 
pack terrific power into a knock-out 
punch but cannot deliver many such 
powerful blows in succession without 
resting. In the case of generators, the 
punch is produced electrically by short 
circuiting the output of the machines 
Spinning at their top speed of 514 
revolutions a minute, the generators’ 
two 300-ton rotors set up vibrations, 
when short circuited, that shake the 


very foundations of the laboratory 
building in which they are housed. When 
the energy is suddenly drained from 
the machines, the entire 1000-ton mass 
of the two units recoils like a gun. 
Special spring-steel mountings take up 
the shock to protect the reinforced con¬ 
crete foundations. 

The electric power output from the 
generators can lie fed through a bank 
of transformers in an outdoor yard 
where the voltage can be raised to 396,- 
000 volts for special tests on insulation. 
Other transformers can be cut into the 
circuit to increase the current to 345,- 
000 amperes. Distribution of power 
from the generators is controlled from 
two switchboards in the power labora¬ 
tory, each 20 feet tall and studded 
with knife-type switches made of cop¬ 
per bars about two inches wide and a 
quarter inch thick. Here, too, are 
switches which, a twentieth of a second 
after a signal from the control room, 
automatically snap shut under a pres¬ 
sure of 6000 pounds to re¬ 
lease the power of the gen¬ 
erators to the equipment to 
be tested. 

For the protection of the 
high-jxnver laboratory ma¬ 
chinery, ten photo-electric 
cells are located at strategic 
points in the power house. 
If an arc should flash across 
the terminals of one of the 
switches or across the wind¬ 
ings of one of the generators, 
the photo-cells would M sec” 
the arc and set in motion the 
necessary mechanism to 
actuate switches that would 
disconnect the power before 
damage is done. 

For use in connection with 
the test generators there has 
been set up a series of cells 
where equipment to be 
proved can lie installed and 
tested. These cells, with one 
side open, are all visible 
from a control room where 
engineers suj>ervise the test¬ 
ing activities through a sys¬ 
tem of loud speaking telephones. In 
this control room, also, is located an 
oscillograph which records the results 
of tests on photographic film. When a 
switch in the control room is closed, a 
row of notched rotating steel disks goes 
into action, synchronizing the release 
of power from the generators with the 
motion inside a circuit breaker being 
tested and with the recording instru¬ 
ments. A twentieth of a second after 
the notch of the first disk makes con¬ 
tact, the master switch in the power 
house closes automatically, releasing a 
“lightning bolt” into a circuit breaker, 
fuse, or other device under test. At 
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the same time the oscillograph goes 
into action, recording by wavy gray 
lines the voltage and amperage of the 
electricity shot through the unit being 
tested, how quickly the device cut off 
the electricity, and, in a circuit breaker 
test, the pressure of oil or air which 
quenched the electric arc. 

A s noted earlier in this article, there 
***• are many ways in which a short cir¬ 
cuit can occur on a high-power trans¬ 
mission line. If no protective devices 
were employed, such a short circuit 
would start a flood of power through 
the electrical system 20 to 30 times as 
great as the system was designed to 
carry. If not checked, this abnormal 
power would heat up wires, generators, 
and motors, burning off insulation in 
less than a minute and creating dam¬ 
age that it might take years to repair. 

Such disasters are normally pre¬ 
vented by the use of circuit breakers 
of various types which stand guard on 
every power line and every branch of 
every line. Simplest of circuit breakers 
are fuses such as used in the home. 
When a short circuit occurs in a fuse- 
protected line, the fuse link burns out, 
disconnecting the defective part of the 
system until the short circuit is re¬ 
moved, yet allowing the remainder of 
the system to continue in operation 
without danger. Such fuses, although 
used on occasion even in high-power 
lines, require manual replacement be¬ 
fore the defective circuit can be put 
back into service. Thus it is that cir¬ 
cuit breakers are frequently employed 
to halt the flow of electricity into a 
short-circuited section of a power sys¬ 
tem until the damage can be repaired. 
According to engineers familiar with 
high-power circuit operation, a major¬ 
ity of short circuits—such as those 
caused by lightning, animals, and wind 
—last only for a fraction of a second. 
In such a case the circuit breaker 
opens for a short space of time and 


then automatically reconnects the line 
so quickly that the power interruption 
is scarcely noticed. Some circuit break¬ 
ers are designed to re-establish the con¬ 
nection once and then, if the trouble 
has not disappeared, to open and re¬ 
main open until manually closed; others 
will reconnect two or even three times 
l>efore remaining open. 

But the job of a circuit breaker is 
not finished when its contacts open In 
high-power operation, an electric arc 
is formed in the gap between the de¬ 
vice’s opened contacts. As long as this 
arc eoAtinues, the power line is not 
completely disconnected and the de¬ 
structive high power of the short 
circuit can continue to spread to all 
parts of the system. To accomplish the 
feat of extinguishing this arc, two gen¬ 
eral systems are employed. In one of 
them, the mechanism of the breaker is 
immersed in oil contained in a steel 
tank. As the contact breaker opens, 
under the influence of a short circuit, 
the arc is drawn into a chamber con¬ 
taining metal plates. Magnetic action 
set up by these plates forces the arc 
into constricted sections where it is 
smothered by the oil. In the most mod¬ 
ern of the protective devices, com¬ 
pressed air is used to blow out short- 
circuit arcs. In less than a hundredth 
of a second a compressed-air circuit 
breaker can cool an arc from a tem¬ 
perature of 9000 degrees to 200 de¬ 
grees, snuffing it much as a puff of 
breath blows out a candle. 

In these compressed-air circuit 
breakers, a small relay is provided 
which instantly detects a short circuit 
and sets in motion the mechanism of 
the breaker. The relay opens a valve 
and releases compressed air against 
the top of a piston which spreads the 
breaker’s contacts apart. This action 
also operates another valve, releasing 
a 150-pound blast of air which forces 
the arc into a fan-shaped chamber 
where the air pressure breaks the arc 


into short sections and "annihilates it. 

In a recent demonstration of the 
Westinghouse high-power testing lab¬ 
oratory it was shown how the output 
of the 2,000,000-kilowatt generators is 
used to test these line protective de¬ 
vices. To indicate vividly the amount 
of power employed in these tests, the 
laboratory generators were connected 
to two curved pieces of heavy wire ex¬ 
tending upward from a fuse link. 
When the power was shot into the link, 
the fuse instantly let go, starting an 
arc which traveled upward between 
the two wires of the gap, eventually 
leaping the upper end of the gap in a 
20-foot waving, flaming, thundering 
arc as bright as the mid-day sun anil 
hot enough instantly to melt the hard¬ 
est steel. 

Continuing the demonstration, the 
same amount of power was then fed 
into an oil circuit breaker located in 
one of the test cells. Within a twen¬ 
tieth of a second after the release of 
the 2,000,000-kilowatt surge of elec¬ 
tricity—simulating conditions more 
conducive to disaster than would pre¬ 
vail during the short circuiting of the 
highest power transmission line in exis¬ 
tence—the circuit breaker emitted a me¬ 
chanical grunt, blotting out the flood of 
power quicker than the blink of an eye. 

IN another test it was shown how a 
* compressed-air circuit breaker blew 
out the high-power arc. To illustrate 
the magnetic forces in the cables carry¬ 
ing the charge in different tests, the 
inch-thick copper cables were sand¬ 
wiched between six-inch timbers, 
which were bound with half-inch rope. 
The surge of power set up magnetic 
forces which thrust the cable apart 
with such violence that the rope Was 
snapped like twine and the timbers 
split into kindling. 

Another phase of power line pro¬ 
tecting test work which is bei ng 
accomplished at this new laboratory is 
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the checking of equipment operation 
at low temperatures. A room-sized re¬ 
frigerator has been installed as a part 
of the laboratory, where temperatures 
of 20 degrees below zero can be pro¬ 
duced. In this refrigerator can be set 
up various types of switches, insula¬ 
tors, and so on, to be tested with the 
high power under varying conditions 
of cold. During the recent demonstra¬ 
tion, the temperature of the room had 
been reduced to a point where a power 
switch, mounted on porcelain insula¬ 
tors, was covered with a thick coating 
of ice. When current, at a pressure of 
60,000 volts, was fed through the 
switch, a corona discharge formed 
around the porcelain insulator separat¬ 
ing the switch contacts from the steel 
base. As the voltage was raised grad¬ 
ually, the corona increased in bright¬ 
ness until, at 120,000 volts, a crack of 

• • 


JULIAN J. WILSON 

U nless his automobile, truck or 
motorcycle is used directly in 
war production, or in activities 
deemed essential to the national wel¬ 
fare, the American car owner cannot 
buy a new tire for some time to come. 
Conceivably, this might not be pos¬ 
sible until complete victory is achieved 
over Japan and her Axis partners. 
And, so far, no responsible official has 
stepped forward to predict that this is 
going to be a short war. 

Just how much tire rationing may 
disrupt our national life is 
hard to say. For a people 
who have centered so much 
of their industrial and recre¬ 
ational habits around the 
easy trans|>ortation facilities 
of the automobile, the rub¬ 
ber shortage will not be 
painless. Realizing this fact, 
the motorist has been ask¬ 
ing the gasoline station at¬ 
tendant and the garage 
mechanic one question: 

“How can I get more 
miles out of my present 
tires?” 

The answers to this ques¬ 
tion are brief and simple, 
according to development 
engineers of the rubber com- 
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thunder filled the room and a bril¬ 
liant arc jumped from the switch con¬ 
tacts to the steel base. 

“Such tests as this tell how well in¬ 
sulated these switches must be when 
encrusted with ice,” explained one of 
the engineers in charge of the work. 
“Since ice reduces the insulating qual¬ 
ity of porcelain, the insulators on 
these winter-proof switches must be 
made tall enough so that electricity 
will not arc, or jump, from contacts 
to base when the line carries its nor¬ 
mal voltage.'* 

Thus, test torrents of electricity, cre¬ 
ated in the mightiest laboratory of its 
kind, make it possible to avoid inter¬ 
ruption of the flow of vital power in 
the transmission lines of the nation, 
by making doubly sure that protective 
devices can cope with even the worst 
troubles that might arise. 

• 


panies. They say emphatically that 
there are two things the motorist can 
and must do to get the maximum mile¬ 
age life from his tires First, he will 
have to eliminate those practices which 
waste the miles of service that are now 
available in his tires. Secondly, when 
present tires have delivered all of the 
safe mileage of which they are jwten- 
tially capable, the car owner should 
have these tires retreaded, if }>ossible, 
thereby insuring many additional thou¬ 
sands of miles of safe dependable 
service. 

Taxicab owners, trucking fleet oper¬ 
ators, and others have long recognized 


the economy of the extra tire mileage 
made possible by retreading. Instead 
of discarding a tire when tread wear 
has approached the danger point, these 
operators have had it retreaded for 
less than the cost of a new tire. Rec¬ 
ords show that one taxicab operator 
has had sets of tires retreaded as many 
as five times, and these tires are still in 
use after delivering over 100,000 miles. 

It must be pointed out, however, 
that no tire can be retreaded indefi¬ 
nitely. Regardless of tread condition, a 
tire is only as good as its cord body. 
It is considered practical to retread a 
tire a second or third time, if the cord 
body and sidewalls of the tire remain 
in good condition. But if the cord body 
has been damaged or weakened to the 
point where it will not stand up for 
the additional miles which a retread 
is capable of giving, it is a waste of 
rubber to retread it the first time. 

tn a bulletin to the rubber industry 

establishing maximum prices for re¬ 
treading, put into effect January 19th, 
the Office of Price Administration has 
given technical definitions of the terms 
used throughout the retreading indus¬ 
try. to clarify the rulings of that de¬ 
partment. These definitions are as fol¬ 
lows: 

“Retreading means the process of 
reconditioning a tire by removing all 
the original tread rubber from the 
worn tire down to the fabric and 
applying new rubber to the tread sur¬ 
face and sidewalls; 

“Recapping means the process of 
applying a top cap or full cap to a 
used rubber tire; 

“Top cap means a tread renewal 
where the worn tread of the tire is 
buffed off the top surface of the tire 
and new rublier is applied to the tread 
surface only; 

“Full cap means a tread renewal 
where, in addition to buffing off the 

worn tread, the shoulders of the tire 

also are buffed below the 

shoulder design and new 
rubber is applied to both 
the tread surface and tire 
shoulders; 

“Camelback means the 

uncured rubber compound 
applied to the worn tire to 
make the new tread in the 
process of retreading.” 

The retreading or full 

capping of passenger car 

tires, as defined above, how¬ 
ever, was made impossible 
by an OPM order effective 
January 12, which stopped 
all production of camelback 
of the sizes used for “re¬ 
treading” or “full capping” 
of passenger car tires. On 
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February 19 an order went into effect 
rationing the canielback material for 
all purposes* 

These rulings, made because of the 
necessity of conserving every possible 
ounce of rubber for wartime purposes, 
may, in reality, help the motorist to 
get more mileage from his tires. Before 
the rubber shortage it was the practice 
of many drivers to overwork their tires 
and to disregard simple 
rules for getting the great¬ 
est possible mileage from 
the original rubber. Too fre¬ 
quently, tires were run past 
the danger point, where the 
tread rubber was almost 
completely worn off, leaving 
parts of the cord fabric ex- 
jmsed to wear. As a result, 
many tires which could 
have been top capped a rel¬ 
atively few miles earlier, 
have had to be discarded. 

Ixmgcst mileage at lowest 
cost |>er mile can be ob¬ 
tained if the tire is top 
treacled when 20 percent to 
25 percent of the normal 
tread life of the tire remains. 

This means a covering of 
tV inch to A inch of tread rubber, which 
is sufficient to provide a solid founda¬ 
tion for the new tread rubber and, at 
the same time, protect the cord body. 

Before a tire is accepted for top caj>- 
ping at a well of>erated retreading 
plant, it is first given a thorough ex¬ 
amination by an experienc*ed tire 
repairman. If the cord body shows cuts, 
breaks, or any other weakness which 
would tend to shorten the life of the 
tire after top capping, it is rejected. 
Rubber is too valuable to waste on 
weak tires. Only if the cord body is in 
condition to stand sufficient additional 
mileage will the tire be accepted. 

npiiE accepted tire is placed on a buf- 
’**fing machine which brings it into 
contact with a whirling rasp to buff the 
worn tread. This provides an even 
surface to which the camel back is 
applied. The canielback is then bonded 
to the surface with a special tire cement 
which holds it in place for further 
processing. Next, the tire is placed in 
the curing mold where the action of 
heat upon the canielback vulcanizes 
the tread and makes it an integral 
part of the original tire. 

Those tires which are not accepted 
for retreading or recapping because of 
the weakened condition of the cord 
body, while useless in themselves, still 
are not a total waste. Through chem¬ 
ical processes, the rubber in these tires 
is separated from the cord body and 
the other materials that were used 
originally in making the tire. This re¬ 


claimed rubber can be mixed with 
new rubber in definite proportions and 
be used again for retreading. 

The question most frequently asked 
is: “How will the mileage of a re¬ 
treaded or recapped tire compare with 
that of a new tire?” No truly accurate 
answer can be given. That depends on 
the condition of the cord body of the 
tire, the methods under which it is 


retreaded, the quality of the camel- 
back used, and the care it is given 
after it is returned to service. 

If only three or four of the most 
simple rules of tire maintenance and 

• 

YOUR TIRES WILL LAST 
LONGER IF YOU: 

1. Keep tfcarm proparly Inflated 

2. Hava a rogular day ter In¬ 
flation 

3. Drlvo at modorato speeds 

4. Koop tho whools aligned 

5. Start and stop gradually 

4. Have eats repaired Imme¬ 
diately 

7. Have experienced tlremen 
cheek them every month. 
Regardless of the effect of the 
War Production Board's order 
of February 17th on rationing 
of retreaded and recapped 
tires, this Informative article 
will help all motorists 

• 

driving care are followed, American 
motorists can extend tire life by untold 
millions of miles. 

The two most prevalent causes of 
mileage waste are high speeds and in¬ 
correct inflation. A tire driven at an 
average speed of 50 miles an hour 
will deliver only 00 percent of the 
mileage it will return at 30 miles an 
hour. If the speed is stepped up to 60 
miles an hour, only 45 percent of the 
potential mileage will be returned—55 
j>ercent wasted. 

Incorrect inflation is just as wasteful 
as speed. Thirty pounds of air is the 


recommended air pressure for tires on 
many cars. If such a tire is operated at 
27 pounds pressure, 21 percent of its 
potential mileage is wasted. A drop to 
21 pounds pressure will result in a 
waste of 52 percent of its normal mile¬ 
age life. The average tire loses three 
pounds of air a week, and should be 
inflated regularly to keep it to the 
recommended level. 

Nor should over-inflation 
be practiced if the operator 
exacts to get full mileage 
from his tires. Over-inflation 
reduces the amount of tread 
in contact with the road, 
induces slipping nr spinning 
of the tire in stopping and 
starting. An over-inflated 
tire is also more susceptible 
to cuts and rim bruises 
Another thief of tire mile¬ 
age is a wheel which is not 
in prosier alignment. This 
shows up vividly in field 
tests. When two opposite 
wheels on an automobile do 
not run parallel to each 
other, one grips the road 
and runs in a straight line. 
The other is dragged side¬ 
ways at an angle. A tire on a wheel 
which is only one-half inch out of 
alignment is dragged sideways 87 feet 
in every mile, causing excessive wear 
on one shoulder of the tire Other 
mechanical faults, such as loose wheel 
bearings, worn bushings, loose steering 
connections, uneven brake action, bent 
axles, or any mechanical condition that 
impairs the straight, true running of 
the wheels will cost miles in terms of 
tire life. 

There is a definite schedule of rota¬ 
tion of tires which, if followed every 
5000 miles, will add extra miles. It is 
not necessary to remove the tires from 
the wheels in making this rotation. The 
procedure is first to move the front 
wheels to the rear positions on the 
same side. On the second move, shift 
the rear wheels diagonally to the front 
position It is good policy to put the 
spare tire into use every alternate 
5000 miles, as it is subject to deteriora¬ 
tion if left unused for too long a time. 

National surveys, made by The Fire¬ 
stone Tire & Rubber Company, show 
that the average motorist normally 
operates his car 20,000 miles on one 
set of new tires before replacing or 
retreading them. From records of field 
tests, where cars are operated under 
normal driving conditions, it has been 
definitely established that this figure 
can be raised safely to 30,000 miles, or 
even doubled, when proper precaution 
is taken in the care of the tires. 

As a result of these extensive surveys 
there has been prepared a table of rec- 
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ommendations for the care of motor-car 
tires. If these recommendations, set 
forth on the preceding page of this 
article, are followed by American motor¬ 
car drivers, the result will be an enor¬ 
mous over-all increase in tire life. 

# • • 

RECLAIMED 
Metals From Mill 
Chips and Seal# 

Every pound of mill scale, chips, 
and grinding dust accumulated in the 
past year in the plant of a tool-steel 
producer has been carefully saved. 
Periodically, they are gathered and 
shipped to a refining plant 550 miles 
away. There thousands of dollars' 
worth of vital raw materials like tung¬ 
sten, chromium, and vanadium have 
been salvaged and shipped back to the 
tool-steel maker to help conserve the 
nation's reserves of those strategic 
metals. 

WIRE SALVAGE 

Mad# Economical by 
N#w Winch 

ire reclaiming winches and reels, 
producer! by Gar Wood Industries, 
Inc., are now being used for fast and 
economical reclamation of telephone 
line wire. The winch saves in the cost 
of removal and also in the cost of 



Ton ikIIns of wiro on hour 


maintenance since the wire removed is 
ready either for immediate re-use or to 
lie sold to smaller companies for their 
requirements. 

The wire reclaiming winch will re¬ 
claim all sizes of copper and iron tele¬ 
phone wire from poles. The winch will 
coil ten miles of wire in one hour and 
coil this wire in a form suitable for 
immediate use. When necessary to re¬ 
move wire to put up new lines, it has 
heretofore been the custom to pull one 
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short wire at a time on a collapsible 
reel. This was not only a slow process 
but also the wire was bent around the 
arms of the reel, making the wire use¬ 
less except to sell as junk material. 
With the new winch, ten wires (each 
a mile long) can be coiled at the same 
time at a 8|>eed of 150 feet per minute; 
the reclaimed coils of wire are nearly 
as perfect as original factory coils of 
new wire. 


IRON RESEARCH 
Yields Method of Using 
Low-Grad* Or* 

A research project on iron ore, which 
Henry Ford pushed steadily along for 
a dozen years despite meager results, 
now has opened additional possibilities 
in metallurgy and for automotive and 
defense manufacture. Experiments 
have produced a way to recover iron 
from vast deposits of unwanted, low- 
grade ore. But, even more significant, 
the iron obtained by the new method 
has some unusual characteristics that 
make it particularly useful in the new 
field of powder metallurgy. 

Unlike ordinary iron recovered by 
smelting, the iron Ford has obtained is 
more ductile, it resists corrosion, and 
it has magnetic properties that im- 
piove motor-car performance. 

Huge deposits of poor ore, much of 
it in Michigan’s upper peninsula, were 
the original object of the Ford exj>eri- 
ment.s. Smelting was ruled out as a 
method of iron recovery because of 
excessive cost Research men tried a 
number of recovery methods and 
finally settled on electrolysis. The the¬ 
ory is not new, but Mr. Ford believes 
that an electrolytic method which 
would be feasible commercially has 
been perfected for special purposes 

The method of recovering iron from 
low-grade ore is really a system of 
clcctro-plating, and for work on an 
industrial basis, cheap electric |K>wer 
is essential. The system works this 
way Iron is dissolved out of the ore 
in chemical solution, then is plated 
out of the solution by electrolysis. One 
electrode is coated with iron 99 j>erccnt 
or more pure, which can be removed in 
sheet form. Since the sheet contains 
a slight amount of hydrogen, it is 
easily pulverized for use in powder 
metallurgy. On the other hand, if the 
sheet is heated slightly, the hydrogen 
is driven off and the iron becomes 
ductile. 

New avenues in industry seem cer¬ 
tain to be opened by this method. The 
iron powder can be molded into high- 
precision gears in a single press opera¬ 
tion, producing a gear that needs no 


machining. The advantages of electro¬ 
lytic iron are not limited to manufac¬ 
turing, according to Mr. Ford. Motor¬ 
car performance may also be improved 
by using it. For example, cores of 
distributor coils now in general use 
sometimes tend to lose their high spark 
efficiency at high speeds because the 
core remains partly magnetized be¬ 
tween spark impulses. The electrolytic 
iron cores produced in the laboratory 
have shown high spark output at all 
speeds because this type of iron does 
not retain magnetism between electric 
impulses. 

Of first importance in the decision 
to push the research program through 
to success was Mr. Ford's concern for 
communities near iron mines which 
had been abandoned because of the 
low quality of the ore. This has hap- 
jjened in several places in Upper 
Michigan. “Nobody wants that impure 
ore now because it costs too much to 
handle,” says Mr. Ford. “If ore 
doesn't contain at least 40 percent 
iron, it isn’t considered worthwhile to 
ship it to the furnaces. A lot of the 
ore in Upper Michigan is 20 and SO 
percent stuff—it's full of dirt and other 
impurities. And that’s just the kind of 
ore we have experimented with in 
working out our method of iron 
recovery.” 

CONDUCTIVITY CHECKS 

Prov* Their Value in 
Many Processes 

Because of simplicity, accuracy, 
sfieed, and moderate cost, the electro¬ 
lytic conductivity method of measuring 
and checking many materials is coming 
into extensive use in laboratories, in¬ 
dustrial plants, and in the field. This 
technique can be applied to a wide 
range of chemical values, solution con¬ 
centrations, water purity, the degree of 
rinse, and other matters. Indeed, when¬ 
ever the electrolytic conductivity of a 
given item can be correlated with the 
desired factor such as concentration or 
moisture content, the conductivity 
bridge serves as the logical measuring 
and checking means in providing pre¬ 
cise readings at the mere twist of a 
knob, thereby eliminating troublesome, 
time-consuming procedures, often re¬ 
quiring chemical analysis. 

The conductivity bridge, of the type 
built by Industrial Instruments, Inc,, 
for example, measures specific resistance 
of electrolytes from .2 to 2,000,000 
ohms. Accuracy of measurements comes 
within 1 percent except for extreme 
ends of calibration, and is entirely inde¬ 
pendent of line voltage variations. 

The conductivity bridge plays an im- 
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portant role in checking distilled water 
for purity, dissolved solids concentra¬ 
tion of tap water, boiler feed water and 
condensates, acidity or alkalinity by 
conductometric titration, and water 
used in various processes where special 
characteristics are desired. 

Many organic compounds in the pure 
state have exceptionally high specific re¬ 
sistance. Slight traces of impurities in 
these compounds, including traces of 
water, decrease the specific resistance to 
a marked degree. Conductivity meas¬ 
urements have therefore been found to 
be extremely valuable in detecting 
traces of moisture or impurities in or¬ 
ganic compounds, and in some cases 
have been made part of the specifica¬ 
tions since conductivity will reveal the 
presence of infinitestimal amounts of 
contaminant, or moisture, which defy 
other methods of analysis. 

And of course the conductivity bridge 
can be used as a standard Wheatstone 
Bridge for conventional electrical work 
such as checking carbon and wire- 
wound resistors, calibrating rheostats 
and potentiometers, checking leakage, 
and so on. 

COFFEE SEARCH 

Foils, but Points to 
Bottor Diosol Filtor 

H ow one man’s passion for good 
coffee resulted in a unique industrial 
contribution to the war effort was dis¬ 
closed recently by the Moraine Prod¬ 
ucts Division of General Motors. 
Better Diesel engines for submarines, 
tanks, trucks, and other vital power 
applications are being produced be¬ 
cause Earl Patch, Moraine Products 
sales manager, wanted a better cup of 
coffee and didn’t know how to make it. 

Here is how the story is told: 

Item 1. Moraine Products, a pioneer 
in the field of powder metallurgy, 
makes bearings that soak up oil the 
way a sponge absorbs water. 

Item 2. One day Earl Patch brought 
a percolator to the office and said: “If 
we can make a piece of metal that will 
soak up oil, why can’t we make a piece 
of metal that will drip coffee?” “Why 
not?” answered Roland Koehring, re¬ 
search engineer. 

Item S. Fortunately, neither Patch 
nor Koehring knew a thing about 
scientific coffee making. If they had, 
they never would have tackled the job. 
They experimented and experimented 
but without success. 

Item 4. Then J. H. Davis, general 
manager, got interested. He suggested 
another approach, an approach so sim¬ 
ple it had never occurred to the others. 

Item 5. The new method works. Out 


of the sintering furnace comes what 
looks like a cake of coarse, bright- 
colored sand similar to those made by 
children. But, unlike a sand cake, it 
doesn't crumble. 

Item 6. The first batch of coffee is 
perfect. 

Item 7. The second is fair. 

Item 8. The third is terrible. 

Item 9. From a book on coffee 
Patch and Koehring learn why. They 
learn that the grounds lodged in the 
pores of the filter and turned rancid. 
They learn that a coffee expert can 
even spot a cracked cup by the taste 
of the beverage. 

Item 10. But the story has a happy 
ending. The filter was found to be just 
the thing engineers of the Detroit Die¬ 
sel Engine Division of General Motors 
were looking for to prevent the tiny 
holes in Diesel fuel injectors from 
clogging, 

• • • 

BUSINESS BUILDER: As a malt of 

ladastrlol research, every foerth 
worker Is working today la an Indastry 
which did not exist 40 years ago. 

• • • 

SOYBEAN FIBER 
New Being Produced on 
Limited Scale 

Limited production of a synthetic 
fiber developed from soybeans—a fiber 
similar to sheep’s wool—has been an¬ 
nounced by the Ford Motor Company. 
Spun from a molasses-like substance 
that contains soybean protein as its 
principal ingredient, the fiber is derived 
from the lowly farm crop that has 
come into industrial prominence. 

The company has been operating a 
“pilot” mill at its Highland Park plant 
for several months which is capable 
of spinning upwards of 1000 pounds of 
the fiber a day. For the present, the 
fiber production rate will be main¬ 
tained at approximately this figure in 
a new plant in Dearborn. 

The synthetic product is said to be 
best used when blended with sheep's 
wool. Research chemists who devel¬ 
oped the material estimate that even¬ 
tually the thousands of pounds of wool 
now used annually in upholstery can be 
supplemented by at least 25 percent of 
this new fiber. Early production will 
be put to this use, for which the new 
product is ideally suited because of 
natural crimp and a high degree of 
resiliency. 

The complicated processing of the 
soybean begins with the extraction of 


the oil. Protein from which the fiber 
is made, after being removed from the 
oil-free meal, is dissolved to produce a 
viscous substance that emerges from a 
500-hole spinneret looking not unlike 
fine noodles. The extruded filaments 
are run through an acid bath and later, 
after immersion in formaldehyde to 
completely set the fiber, they are cut to 
desired staple length and dried under 
controlled temperature and humidity 
conditions. The fiber is then submitted 
to a half dozen other operations, all 
of which prepare it for spinning. After 
being spun, it is shipped to the uphol¬ 
stery mills. Wool and other fibers are 
added there. 

PIPE LINES 

Many Milts Built 
Daring 1941 

.America's “underground railway,” its 
network of petroleum pipe lines, gets 
longer every year. In 1941 the ]>e- 
troleum industry added more than 4500 
miles of this unsinkable transportation 
to its systems, about half of it in stra¬ 
tegic locations directly concerned with 
national defense. The remainder was 
built in the normal, continuing expan¬ 
sion of an industry which finds new oil 
fields every year and must connect 
them with its refineries; refined prod¬ 
ucts are also carried from the refinery 
to the market by pipe lines. 

MANGANESE 

From Low-Grade Ores 
In the United States 

]VTanganebe sufficient for all our na¬ 
tional needs can be produced right here 
in the United States as the result of a 
new process for the treatment of low 
grade ores developed by the Bureau of 
Mines. Success of the process depends 
on the use of a new reagent developed 
as a result of researches in the labora¬ 
tories of the Bureau of Mines, and 
known as DLT-958. This reagent floats 
a good part of the worthless materials 
away from the ore, leaving a concen¬ 
trate from which the metal can be ex¬ 
tracted by the usual process. The Bu¬ 
reau has also developed other reagents 
of a similar character. 

The Bureau has built, under a de¬ 
fense appropriation, a group of pilot 
plants at Boulder City, Nevada, of 
which the first unit has begun operat¬ 
ions. The first test of the new reagent 
was made in this mill on ore containing 
18 percent of manganese. It left a con¬ 
centrate containing 53 percent of man¬ 
ganese. 
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THIS RUBBER SITUATION 

Up to the tragic date of December 7, 1941, the chemical 
industry of the United States was planning, in the orderly 
manner typical of past performances, for production of vari¬ 
ous materials for national defense. But the bombs at Pearl 
Harbor changed all this. Where minor shortages of mate¬ 
rials existed before, there were found drastic scarcities; 
where experimental planning for future possible production 
had been underway, there suddenly loomed the necessity for 
full-scale operation of plants still on the drawing boards. 

Synthetic rubber w'as the one product of the chemical lab¬ 
oratory that received the greatest publicity after the declar¬ 
ation of war bit even deeper into the already critical situ¬ 
ation in natural rubber. But even today, months after Pearl 
Harbor, there is still some misunderstanding about synthetic 
rubber and its production possibilities 

First, it must be understood that the term “synthetic rub¬ 
ber 1 * applies not to one product alone, but iO a number of 
synthetics produced from a variety of raw materials. Sec¬ 
ondly, it is not the scarcity of these materials that is the 
choke |K)int in synthetic rubber production; plants must be 
built, and electric power must be provided for operation. 

The chemists are ready w r ith a variety of formulas for 
compounding synthetic rubbers Foi some time past Du 
Pont has been making neoprene from an acetylene base, the 
icsulting product having been proved by practice in a num¬ 
ber of industrial applications Vinyl plastics, by Union Car¬ 
bide and Carbon, have been substituting for rubber in many 
fields Koroseal, a synthetic produced by Goodiich, is being 
pushed to greater production figures than ever before, and a 
vehicle tire of synthetic rubber is being made* b} the same 
company Standard Oil of New Jersey will soon be heard 
from in a big way with another synthetic for tires Into the 
same picture come Dow' Chemical and American Cyanamid 
as suppliers of raw materials and Monsanto as a source of 
processing chemicals 

In the meantime, lesearch laboratories are working over¬ 
time on new formulas for producing the synthetic lubbers 
The possibilities are almost unlimited, there being literally 
hundreds of basic chemical forms, obtainable from coal, or 
oil, or both, that can be combined yvith other materials to 
produce innumerable types of synthetic rubbers with vary¬ 
ing characteristics to suit almost any designed purpose. 

It appears now that, subject to change without notice, the 
aim of the whole synthetic rubber industry will lie toward 
capacity for producing some 150,000 tons annually, this is 
•diout half of the probable ultimate production that will be 
necessary, it being estimated now that the goal of this in¬ 
dustry must be placed at producing about half of our 000,- 
000 tons of rubber consumed annually. By the time the 
150,000-ton point has been reached, it is probable that re¬ 
search will have developed neyver and better synthetics that 
can be produced at lower cost 

In any consideration of this important phase of our all-out 
war effort, it must be remembered that chemists in the syn¬ 
thetic rubber field are working under a suddenly imposed 
handicap. For years the} were cxpeiimentmg in this field 
without any immediate pressure other than that of produc¬ 
ing a material with industrial possibilities. Then came the 


natural rubber shortage—and insistent demands for syn¬ 
thetics in large-scale production. There are, thus, many 
phases yet to be fully explored, phases that will undoubtedly 
change the synthetic-rubber picture when they have been 
ojxmed up by the ingenuity of American chemists. 


50 PERCENT PRODUCTION 

An industrial production figure that has been widely 
quoted, but without sufficient explanation, has led to some 
misunderstanding regarding the total war effort of Ameri¬ 
can industry. This figure places yvar-production require¬ 
ments of all sorts at only 50 percent of the total produc¬ 
tive capacity of the nation. This would seem, on the surface, 
to indicate a possibility of business as usual for many 
companies engaged in businesses outside the war effort. But 
the figure is one of those misleading overall estimates; there 
arc thousands of firms engaged in luxury-item and other non- 
essential production that are finding raw materials more and 
more difficult to obtain Many of these will be forced out 
of business, some will obtain only a bare minimum of sup¬ 
plies, while a few will be affected only slightly. 

Unfortunately, that 50-percent figure can be spread only 
just so thin; then it tapers off to nothing 


PUTTING WORDS ON PAPER 

Tyckwritkr manufacturers arc feeling the demands of 
war production in two ways. The t.vpowliter itself has 
become an implement of w f ar, lubricating the wheels that 
produce the enormously increased amount of paper-work in 
defense industries and in government departments At the 
same time, materials shortages have struck at typewriter 
production a bit harder, if anything, than at many other 
industries. 

It is encouraging, therefore, to note, in a recent rejxirt 
from the Royal Typewriter Company, that these shortages 
have had, in certain asjiects. a beneficial effect on the in¬ 
dustry as a whole Substitutes for critical metals have been 
developed and design improvements, incorporating these 
alternate materials, have been made Net result is being 
shown in bcttei machines for putting words cm paper, and 
the foreshadow ing of even more efficient machines for lubri¬ 
cating the wheels of peace m days to come. 


IN NEW DRESS 

Tiik packaging industry in general is hard at work follow¬ 
ing the general trend of re-design made necessary by the 
withdrawal from civilian use of many materials heretofore 
considered essential Thus research is being directed toward 
plastic and pajier tubes to replace the collapsible metal tubes 
used for toothpaste, shaving creams, and so on; the tin, 
lead, and aluminum formerly used will soon be out of this 
particular picture. Glass and wood arc other possible alter¬ 
nates for use where* the material to be packaged can be 
adapted to such containers. 

Beyond substitutions in this industry there is a definite 
trend toward simplification of cont liners of all sorts. Soon 
will be gone ornate wrappings on soap and similar products. 
Double paper coverings will be a thing of the past Possibly 
some industries will even turn attention to the design of 
packages which can lie opened by the average person with¬ 
out the loss of at least a fingernail! 
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Water, Water, Everywhere' 

Multiple-Purpose Central Valley Project in 
California Involves Huge Dams, Five Canals 

ANDREW R. BOONE 


F rom sky-scraping Shasta 
Dam on the north to 
Bakersfield on the south, ben¬ 
eficiary of water to be carried 
by canals stretching like ten¬ 
tacles up and down Califor¬ 
nia’s great Central Valley a 
total distance of 393 miles, 
it*s a case of “Water, water, 
everywhere/* 

The United States Bureau 
of Reclamation looks upon 
the Central Valley Project as 
holding greater potential ben¬ 
efit, both locally and nation¬ 
ally, than any conservation 
project attempted in its 38- 
year history. This undertaking 
is a multiple-purpose project, 
involving construction of two 
huge dams, Shasta and Fri- 
ant, and five canals, which 
jointly will: 

Improve navigation on in¬ 
land waterways, reduce floods 
in the Sacramento and San 
Joaquin River valleys, furnish 
water to irrigate 2,000,000 
acres of highly productive ag¬ 
ricultural lands, control salt¬ 
water encroachment in the 
delta region of the two rivers 
mentioned, improve domestic 
and industrial water supplies 
in central California, and develop 
hydro-electric power for municipal, 
agricultural, industrial, and project 
uses. 

What the system of canals, and the 
water they will carry, mean to agricul¬ 
ture and industry may be noted in 
these facts and figures: 

During the last season, ten times 
more rain fell at Kennet, in the north¬ 
ern end of the project, than at Bakers¬ 
field, near the southern tip. Kennet, in 
the future area of Shasta reservoir, 
which will back up 35 miles and im¬ 
pound 4,500,000 acre feet of water, re¬ 
ceived a total of 112.76 inches, while 
11.61 inches (twice normal) fell at 
Bakersfield. Some of Kennet’s surplus 
will flow into the north and central 
parts of the valley, and make available 
San Joaquin River water for diversion 



Area covered by Ceetral Valley Pro|ect 

to the arid southern end of the valley. 

Already, water is being delivered via 
the Contra Costa canal to Pittsburgh, 
an industrial city located in the upper 
bay region 40 miles east of San Fran¬ 
cisco. Necessity for this supply arises 
from an increase in hardness of the 
local well water from 155 to 800 parts 
per million in 19 years, and difficulties 
of pumping against a head of 225 feet. 
Canal water is now being substituted 
for this and other pumped water. 

Shasta Dam serves a far more im¬ 
portant function than any other indi¬ 
vidual unit of the Central Valley 
project. “Shasta reservoir,” explains 
Walker R. Young, assistant chief engi¬ 
neer for the Bureau of Reclamation, 
“will be operated to diminish the sea¬ 
sonal flood flows of the Sacramento 
River and thereby check annual waste 


to the sea of precious water, and cor¬ 
respondingly to increase the natural 
output of the river during dry months 
for purposes of navigation, irrigation, 
and salinity control. Reservoir releases 
will generate electric power to be car¬ 
ried by project transmission lines down 
the Sacramento valley to load centers. 
Finally, after the conserved waters of 
the Sacramento River have served all 
these functions and we have wrung the 
last squeal from the last drop, they will 
afford a surplus for export to the upper 
San Francisco bay region and San 
Joaquin valley through other 
features. 

“These include the Delta 
Cross Channel to divert Sac¬ 
ramento River water across 
the delta, Contra Costa Canal 
leading from the delta west¬ 
erly to a bayshore industrial 
and agricultural area, San 
Joaquin pumping system from 
the delta into the northern 
San Joaquin valley, and Fri- 
ant-Kern and Madera canals 
to serve the southern San 
Joaquin valley. All these de¬ 
pend, directly or indirectly, 
upon Shasta Dam. In fact, 
no one feature can be fully 
utilized unless some or all the 
others are in operation/* 
Shasta—higher than Grand 
Coulee, second largest ma¬ 
sonry dam ever built, with 
half again the mass of Boul¬ 
der—staggers the imagination 
when you consider its pro¬ 
portions. Located 12 miles 

above Redding, on the Sacra¬ 
mento River, it will be 560 
feet high and 3500 feet long. 
Six million yards of concrete 
will be placed before water 
climbs toward its crest. 

Shasta will consist of a 

mass of pre-shrunk individual 
blocks, cooled by circulating river 

water through pipes imbedded in the 
mass. Upon completion of the blocks, 
they will be joined by pumping grout 
through another system of pipes, per¬ 
manently imbedded for this purpose. 
Finally, a power plant, housed in a 
seven-story building, will involve op¬ 
eration of five 75,000-kilowatt gen¬ 
erators turned by turbines developing 
103,000 horsepower. The generators 
weigh 4250 tons, and 174 railroad cars 
will carry them from the manufactur¬ 
ing plant to the dam site. Of the 
1,500,000,000 kilowatt hours of elec¬ 
trical energy developed each year, one- 
fifth will be utilized for project 
pumping, and the remainder made 
available for civil use. 

Perhaps the most unusual feature 
connected with Shasta is the long ag- 


178 


SCIENTIFIC AMERICAN • APRIL 1942 




ENGINEERING 



Shasta Dam, convayor bait In background 


greg&te delivery line. Were you abroad 
any morning in the vicinity of Shasta, 
say at 7:45, you would hear the com¬ 
bined blast of 30 horns stretching in 
a line 10} miles long across the hills. 
And, were you standing alongside a 
small house at Coram, you would see 
an operator press a button starting a 
quarter-mile of loaded belting, known 
as flight 20, moving. In a few seconds, 
flight 20 would be up to speed, pre¬ 
cisely six miles an hour, at which in¬ 
stant, flight 25 would commence turn¬ 
ing. Six minutes after the button 
makes contact, all 20 belts, forming an 
endless delivery chain from the gravel 
plant at Redding, are rolling, carrying 
their load of 1700 tons of aggregate 
toward the hoppers at Coram By 
nightfall, 20,000 tons of material, the 
equivalent of 400 freight cars, will have 
been delivered. 

rrwo conveyors at Redding alter- 

nately feed the main line. One runs 
under a huge sand pile, where it is 
loaded by several drawdown gates The 
other extends under gravel piles, for 
loading with different size gravel. The 
loading operator “ships” one size ag¬ 
gregate for one hour, then shifts to 
another. When a change is made, he 
’phones the operator at Coram Ex¬ 
actly 88 minutes later, the Coram 
operator, noting a minute gap in the 
stream, notifies a shuttle operator to 
shift the delivery from one hunker to 
another, and deli\ery continues The 
shuttle conveyor is shifted quickly to 
any of five bunkers. 

This conveyor has been spoken of 
often as being a “ten-mile belt ” It 
really consists, however, of 40 belts. 
Aggregate in the first eight miles is 
lifted 850 feet in 22 flights. During the 
next four transfers, it descends 700 
feet, the motors acting as generators to 
restore some of the power consumed 
on the long uphill elifhb At Coram, it 
starts another 14 flights for a 1.2-mile 
travel, at the end of which it goes 
through a 150,000-ton storage pile 
before being mixed with concrete and 
swung out over the canyon for placing 
in Shasta Dam. Total length of the 
40 flights is 10 8 miles, and before 
Shasta is completed they will have 
transported 11,000,000 tons of sand 
and gravel to the site. 

How concrete embodying Lhc aggre¬ 
gates delivered along the belt line is 
placed represents certain engineering 
novelty. Flights seven to 14 of the 
second conveyor system transfer the 
aggregates from stock piles around and 
over the abutment to small storage 
bunkers at the top of the mixing 
plant. 

This plant Wars the appropriate 
name, “The House of Magic ” During 


a single day’s run, this 
plant mixes 10,000 cubic 
yards of concrete The 
order of mixing is fully 
automatic, and is con¬ 
trolled by four men The 
plant is hexagonal in 
shape, stands 130 feet 
high, and is fabricated of 
reinforced concrete and 
structural steel. At the 
top are five bins capable 
of storing 2165 cubic 
yards of aggregate, and 
two bunkers carrying 
3200 barrels of cement. 

Following mixing, the ce¬ 
ment is discharged into 
a hopper for the distribu¬ 
tion cars, which operate 
on a circular track 420 
feet iu diameter This 
track circles tlie base of 
the bead tower, and over 
it the concrete is carried 
to the various highline 
buckets. 

You’d have to climb 
257 feet to reach the hoist floor In it 
you would find seven large three-drum 
hoists Lines fiom tlie hoist drums lead 
to the top of the tower and through 
shea\es to individual cableways Tail 
towers for the cableways are mobile, 
ami operate on five radial runways. 
Faeli lower is controlled by an individ¬ 
ual operator From his station, the 
ojicrator can move the bucket out, 
lower it, trip it, haul it up, and bring 
it back for reloading. All buckets used 
on the high lines carry eight cubic 
yards, and are permanently attached. 

TjMUANT Dam, near Fresno, will be 
-*• completed sometime in 1943. Aside 
from a certain measure of flood con¬ 
trol, Friant will have little value until 
its connecting canals are open into 
areas of critical w T ater deficiency, espe¬ 
cially the 160-mile Friant-Kern canal, 
of 3500 second-feet initial capacity, 
under which more than half the service 
area of the CenLral Valley Project is 
situated 

Friant presents a construction pic¬ 
ture differing markedly from Shasta. 
No huge tower and cableways here. 
Rather, a giant trestle stretches from 
one side of the valley along the line 
being followed by the dam. Immense 
cranes, known as “hammer-heads,” 
move along the tops of the trestle. 
From the cranes buckets of concrete 
arc lowered. So high do the cranes 
stand above the valley they can con¬ 
tinue handling the buckets until the 
dam is completed. 

Friant’s “house of magic,” or mix- 
house, is located at one end of the 
trestle, and is fed with aggregates by 


means of a belt conveyor and cement 
through a pipe line similar to the 
Shasta arrangement. Railroad ears, 
each carrying four foul-yard buckets 
are hauled from the mix-house along 
the trestle to the dumping area. There, 
cranes pick up the buckets singly, raise 
them m an are to the dumping point, 
and return them to the cars. By this 
means, 5000 cubic yards of concrete 
are placed daily 

Like Shasta, Friant offers some new 
construction methods and practices. It 
is smaller than Shasta, yet a whopper 
in its own right. Friant will be 320 
feet high and tw f o-thirds of a mile long. 
With 2,200,000 cubic yards ,of concrete 
finally m place, it will be exceeded in 
size only by Grand Coulee, Shasta, and 
Boulder. 

On the downstream face, which will 
tie exposed to weather except during 
brief periods of overflow, an absorptive 
lining is used in the forms. This mate¬ 
rial is quite porous, and has the prop¬ 
erty of soaking up water as the con¬ 
crete is poured, causing the surface to 
^become more dense by drawing fines to 
the surface. Because the surface is 
denser, it will resist weathering longer. 

The Central Valley Project not only 
will insure water for California’s lush 
agricultural production It also will re¬ 
store thousands of acres lost in recent 
years to production because of water 
scarcity, and guarantee water to such 
defense industries and military estab¬ 
lishments as may spring up in this 
region. All together, it represents a 
mighty effort at conservation which 
bids fair to yield tremendous returns 
in many fields. 
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New Pleiades 


Recent Investigations of Proper Motions Have 
Added Two Dozen More Stars to the Famous Cluster 


HENRY NORRIS RUSSELL, Ph.D. 

Head of the Department of Astronomy and Director of the Observa¬ 
tory et Princeton University, Research Associate of the Mount 
Wilton Observatory of the Carnegie institution of Washington 


O nk of the most conspicuous ob¬ 
jects in the sky is the cluster of 
the Pleiades. The brightness of its 
stars and their apparent closeness set 
it apart at a glance, and it was doubt¬ 
less recognized long before the Greeks 
gave it the name by which we still 
know it. 

Six stars are easily .seen by any nor¬ 
mal eye; keen eyesight may raise the 
number to eight, or even to ten. A 
field-glass shows dozens, and telescopes 
reveal numbers steadily increasing 
with their power. With a modern in¬ 
strument, of high light-power, it would 
be easy enough to photograph 10,000 
stars within two degrees of Alcyone— 
the brightest star of the group. 

But, if we pointed such a camera to 
any other part of the sky and made an 
exposure of equal length, we would find 
a great number of stars on an equal 
area of our plates The sky is full of 
faint stars everywhere, and there can 
be no doubt that our photograph of 
the Pleiades region must show a host 
of “field-stars” which have no connec¬ 
tion with the cluster—most of them 
lying far behind it, and a few probably 
in front. How can we allow for this? 
The presence of the cluster should 
make no difference in the distribution 
of the stars seen in front of it or 
through it. We may exjiect to find the 
same number of field-stars per square 
degree as in other regions of the sky. 
Any excess (over and above the fluc¬ 
tuations reasonably attributable to 
random sampling) may be ascribed to 
the cluster. 

For example, Trumplcr, counting the 
stars of the Bonn Durehmustcrung— 
which goes down to about the tenth 
magnitude—finds, for the number of 


stars in 

the vicinit> of 

the 

Pleiades: 

Distance 


Number 



from 


per square 



Ceil ter 

Number 

decree 

Field 

Cluster 

0*—l # 

63 

20.0 

12 

51 

no 

56 

5.9 

36 

20 

2*—5° 

79 

5.0 

60 

19 

8*—4* 

87 

4.0 

84 

8 

4*—5 # 

104 

8.7 

108 

(—4) 


The number of stars per square de¬ 


gree, in the successive zones, falls off 
to a nearly uniform value of 3.8, which 
may be taken to represent the “field.” 
If this was uniform, the number of 
field stars would be as given in the col¬ 
umn captioned “Field.” The excess of 
the actual numbers should represent 
the cluster members. The values 3 and 
—4 for the two outer zones are evi¬ 
dently due to random irregularities, 
but it is evident that the Pleiades 
duster stars extend to about three 
degrees from the center. Within this 
region there are 90 cluster stars, and 
108 field stars—with a probable un¬ 
certainty of not more than five. 

Y such counts it becomes certain 
" that. Among the fainter stars in 
this region, we must have hundreds 
of cluster-members, mingled indis¬ 
criminately on our plate with a larger 
number of wholly unrelated ones. To 
separate the two would be a thankless 
task, were it not for one fortunate 
thing. The Pleiades cluster is not at 
rest in the heavens. The brighter stars, 
which have been very accurately 
observed, are moving, slowly but defi¬ 
nitely. Measures of their relative 
positions, made long ago, with the holio- 
meter (then the most accurate instru¬ 
ment) and later by still more precise 
photographic methods, show that they 
do not change their distances and di¬ 
rections from one another at any per¬ 
ceptible rate, while the meridian 
observations reveal a motion of the 
whole group together southward and 
eastward, at the rate of 4 // .8 per 
century. 

This is a rather slow motion for 
stars as bright as the leading members 
of the group; but in 20 years it dis¬ 
places the cluster by almost a second 
of arc. Measures of a single good pho¬ 
tograph will locate even very faint 
stars with an error less than a tenth 
of this. So the astronomer who is lucky 
enough to have an old plate of the 
Pleiades need only take another—with 
the same telescope and of just the 
same region—measure the star-images 


on both, and apply the simple correc¬ 
tions which allow for the fact that the 
two plates were not put into the meas¬ 
uring-machine in exactly the same posi¬ 
tion. The great bulk of the fainter 
stars will show little or no change of 
position in 20 years—they are too far 
away The nearer ones (and a few 
more distant ones whose actual veloci¬ 
ties in space are great) will have 
moved, compared with the rest. Those 
which belong to the cluster will have 
moved by the amount and in the di¬ 
rection which follows from its known 
yearly motion, and can be picked out 
by simple inspection of the list. 

By sheer luck, a star or two out of 
the hundreds on the plate might appear 
to he moving in this direction and at 
this rate, though not really connected 
with the cluster, and so might get into 
the list where it did not belong. But 
this demands a double coincidence of 
direction and rate of motion, which is 
very improbable. The fainter the stars 
considered, the slower their average 
proj>er motions will be, and the smaller 
the probability of such an accident. 

.i^ven the best observations cannot be 
" jierfectly accurate, hence the final 
list has to l>e divided into three classes 
—stars whose observed motion agrees 
so closely with that of the cluster that 
it is almost certain that they lielong 
to it; stars for which fhe discordance 
may arise from an accidental heaping 
up of the errors of observation, and 
which are “probable” members; ami 
those for which the discordance exceeds 
any reasonable allowance for these 
errors—which are dismissed as non- 
members. The majority of these will be 
slow-moving background stars—seen 
through the cluster. A few, which 
move faster than the cluster, or in 
different directions, may lie in the 
foreground, or at more or less the 
same distance but do not belong to it. 

Trumpler, in 1921, and Hcrtzsprung, 
in 1929, applied this method to the 
Pleiades. The latter listed 187 cluster 
members in a region two degrees square 
centered on Alcyone—some of them as 
faint as the 16 th magnitude. The 
question whether still fainter stars — 
and how many—might lw* present 
could be answered only by long ex¬ 
posures with great telescopes This has 
just been done by van Maancn at 
Mount Wilson. A few plates of the 
Pleiades had been taken with the 100- 
inch telescope in 1921 and 1922—cov¬ 
ering a field 42 by 31 minutes of arc, 
with Alcyone in the center, and show¬ 
ing images of stars down to below mag¬ 
nitude 17.5—about 800 of them in this 
small area of little more than one third 
of a square degree. The liest of these 
plates, compared with some lately 
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This diagram shows tho rafts of motion of tho stars In 
tho Pintados obsorvod by van Maanon. Imagine a sot of 
points, each starting at tho Intersection of tho linos 
marked 0.000, and each moving at tho same rate and 
direction as one of those stars. At tho end of a year 
they would present tho appearance shown In the figure. 
The comparison stars (represented by the small black 
dots) are very remote, and move very little—indeed, 
their scatter about the starting point arises mainly 
from the small errors of observation. The large group 
of dots lower down and to the right represents the 
members of the Pleiades cluster which (within the 
errors of observation) are moving together. The black 
dots represent stars previously identified by Hertz- 
sprung; the open circles, those found by van Moanen. 
Points Inside the Inner circles Indicate almost certain 
members of the group; the next circle includes the 
"probable," and the last, the "uncertain" members. 
This group of points Is almost completely separated 
from the one which corresponds to the "background" 
stars, and provides conclusive evidence of the existence 
of a moving cluster in this region. The small circles 
elsewhere in the diagram Indicate "foreground" stars 
of relatively fast motion. Prom Astrophys/caf Journal 


taken, gave two pairs with 
intervals of 15 and 19 
years, upon which the 
motions of stars belonging to 
the cluster would be con¬ 
spicuous. Indeed, when the 
earlier and later plates were 
"blinked” with the stereo- 
comparator, 70 stars out of 
the 800 were found to have 
moved perceptibly. All 
these, regardless of their di¬ 
rection or rate of motion, 
were measured. It would 
have been an obvious waste 
of time to measure all the 
730 other stars, only to get 
no perceptible motion. Sixty- 
seven of them—distributed 
evenly in position over the 
plate, and in magnitude be¬ 
tween 13 and 16.5—were 
chosen as comparison stars, 
and sufficed to define a dis¬ 
tant and substantially mo¬ 
tionless background. 

Of the 70 moving stars, 

89 showed motions so nearly 
identical with that of the 
brighter stars of the cluster 
that their membership in it 
was practically certain; 9 
others agreed well enough 
to be recorded as probable 
members, 8 were doubtful, 
and 14 clearly did not be¬ 
long. Six of the latter turned 
out to be moving slowly, 
and probably were meml>ers 
of the background, while the 
other eight moved as fast 
as the cluster or faster, but 
in other directions or at 
other rates. 

In this small area, then, there 
are almost certainly 89 and prob¬ 
ably 48 cluster stars. This in¬ 
cludes 26 previously identified by 
Hertzsprung; hence the inclusion 
of stars about two magnitudes 
fainter has nearly doubled the 
number. If the same proportion holds 
for the regions not yet photographed 
with the 100-inch, there must be about 
350 cluster members in the two de¬ 
grees square, and very likely 800 in 
the whole cluster, which extends be¬ 
yond this but thins out rapidly. 

There is no sign at all that the limit 
of faintness lias been reached. Includ¬ 
ing the “possible” cluster members, 
there are 13 stars in the well-observed 
area between magnitudes 6 and 10; 10 
between 10 and 14; and 31 between 14 
and 18 with the last count incomplete. 

It would be a conservative guess to 
say that there must be at least 2000 
stars in the Pleiades cluster, and that 
fully half of them are too faint to pho¬ 
tograph with the 100-inch telescojie— 


but of course this is a guess. 

The distance of the cluster—though 
too great to measure directly—is fairly 
well determined by a study of the 
absolute brightness of its stars, and 
appears to l>e 400 light-years. On this 
basis, the faintest cluster stars so far 
observed have an absolute photo¬ 
graphic magnitude of +12—which 
means that they give out about 1/400 
as much violet light as the Sun. 

Hertzsprung has found that the 
faint cluster stars are all red, and red¬ 
der the fainter they are down to his 
limit of observation at the 14th magni¬ 
tude The newly discovered members 
are doubtless still redder, typical faint 
dwarfs of spectral class M, running 
down to about 1/150 of the Sun's vis¬ 
ual brightness. 

Alcyone is 2000 times as bright as 
the Sun (photographically) and almost 
a million times brighter than its faint¬ 
est known associates in the cluster. 
As in similar cases, this enormous 
difference doubtless arises from the 


concurrent operation of sev¬ 
eral factors. Alcyone is more 
massive, larger, and, above 
all, much hotter on the sur¬ 
face than its tiny neighl>ors. 
All but the brightest of the 
Pleiades appear to be nor¬ 
mal main-sequence stars— 
heat-engines working in the 
same way and deriving their 
energy from the slow trans¬ 
mutation of hydrogen into 
helium by means of the now 
well known "carl>on cycle.” 

Alcyone and a few others 
are abnormally bright for 
their spectral type, and their 
interna] composition or con¬ 
stitution must be some¬ 
what different. Unfortunate¬ 
ly, none of these bright stars 
is double, and we cannot 
therefore find their masses, 
whieh might give us a clue 
to the reason for their 
peculiarities There arc sev¬ 
eral double stars, with slow 
orbital motion, among the 
fainter cluster members, and 
these appear to be of nor¬ 
mal mass for their bright¬ 
ness. 

To study still fainter 
stars, we must leave distant 
systems like the Pleiades, 
and search among the near¬ 
est stars These are still be¬ 
ing picked up, as parallaxes 
are measured for the faint 
stars of large projier motion 
which are detected by sys¬ 
tematic "blinking” of pairs 
of plates taken years apart. 
There is still good hunting 
for the observer here. Dr. van Maanon, 
re|M>rting on his last 25 parallax 
fields, finds eight stars—one of 
them double—within 50 light-years. 
Four of them are less than 30 light- 
years away, and two of these are really 
our near neighbors, with distances 10 8 
and 11.2 light-years. These stars, like 
almost all faint ones, are known only 
by their numbers in the catalogue of 
the observer who discovered their mo¬ 
tions—Ross 128, of magnitude 12 7 
and Luyten 789-6 of magnitude 14 3. 
The second - and nearer—of the two 
is noteworthy as having the largest 
projier motion of all the stars found 
by Luyten in the great survey wdiich 
he has made Its motion of 3" 27 
per year is exceeded by some 15 other 
stars, but none of these is as faint. 
The absolute magnitude +16.8 indi¬ 
cates that its photographic brightmss 
is but 1/80,000 part of the Sun's, wdiile 
its spectrum M6 marks it as one of 
the coolest dwarf stars which has ever 
been observed. 
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Shockless Surgery 

Ice Anesthesia, Boon to Aged in Limb Operations 
and a Promise for War Wounded in the Field 

BARCLAY MOON NEWMAN 


J uht in the nick of time, for use in 
saving the lives of thousands of 
war wounded—civilians injured in air 
raids and soldiers on the battlefield - 
comes a revolutionary technique in 
surgery. Bloodless, shockless surgery, 
without any other anesthetic than cold, 
lias lieen developed by the New York 
diabetic specialist. Dr. Frederick M. 
Allen. 

Also, for the first time in medical 
history, we have anesthesia of the 
whole living tissue substance, instead 
of the former crude anesthesia of 
nerves alone—hence a remarkable 
freedom from pain and from deadly 
shock. 

Infection is rendered far less likely. 
Emergency cases with shattered 
limbs can lx* painlessly, bloodlessly, 
shoeklesslv, transjMirted great distances 
and, if necessary, kept waiting safely 
for many hours Indore operation; ice 
bags, a pail of cracked ice, or a sjjecial 
refrigeration apparatus, as well as a 
tourniquet, is all that is needed. 

The patient is ready for immediate 
operation any time after the limb has 
lieen thoroughly chilled, without 
further ado, without even u local anes¬ 
thetic 

Here is a veritable boon for China, 
for Russia, or on any battlefield where 
anesthetics, antiseptics, drugs, may be 
lacking, a boon, too, for the aged dia¬ 
betic or sufferer from hardening of the 
arteries who must undergo ojieration 
for gangrene of the foot. More of the 
arm or leg can be saved, m young or 
old, than with the old techniques. 
More successful are the ojierations, 
which formerly, with the old tech¬ 
niques, were accompanied by a rather 
high mortality. 

Though the first extensive trials 
were rejxirted only within the past 
few months, this new “cold surger\ ** 
and “protoplasm anesthesia*’ are al¬ 
ready adopted as routine in many hos¬ 
pitals, with City Hospital, New York, 
showing the way. \t Cit\ Hospital, 
Dr. Lyman Weeks Crossmun, Dr Wil¬ 
fred Ruggiero, and Dr. Vincent 11 uric\ 
have used the new surgery in scores of 
gangrene cases, with such a high ]>er- 


centage of successes that the attention 
of the medical world has been 
attracted 

Most astonishing to the layman— 
and to many a surgeon, too—is the fact 
that a patient can cat breakfast while 
his wounded or gangrenous leg is being 
painlessly cooled to a few degrees 
above freezing, then can go into the 
o|K*rating room without further anes¬ 
thetic or any drug whatsoever, chat 
with the nurse while the surgeon um- 



Llmb immarsad hoar and a half 
or mora in lea wafar, cracked lea 


putates behind a screen, and can return 
at once to the ward and eat a full 
lunch, as though nothing had hap¬ 
pened. There is no pain, no shock— 
hitherto a great cause of weakness, and 
often of fading vitality long after such 
major operations 

In war wounds and in other emer¬ 
gency cases, where a limb operation or 
amputation is necessary, a rubber tube 
is used as n tourniquet to shut off the 
circulation, the degree of tension being 
just sufficient to stop all blood flow to 
the lower jwrtion of the leg or arm. 
“The rule that a tourniquet cannot be 
applied to a diabetic or arteriosclerotic 
limb is set aside by cold,’* Dr Allen 
j>oints out, to the amazement of sur¬ 
geons skilled in the older, very ticklish 
handling of gangrene in aged diabetics 


or others with poor circulation in the 
extremities. Then, the leg or arm is 
immersed in ice water to a level about 
one inch above the tourniquet. Weaker 
patients may lie with only a slight ele¬ 
vation of the head of the lied and, 
with the protection of a rubber sheet, 
the leg is placed on a layer of icc and 
then is covered completely with 
cracked ice. Or, again, ruhtier ice-bags 
may be used, salt being added to each. 
The newest development is an elec¬ 
trically refrigeraled “blanket.** 

A 200-pound refrigerating apparatus 
serves four to six patients simul¬ 
taneously, and can readily be fitted into 
an ambulance. Thus emergency cases 
can be prepared for operation cn route 
—in fact, are out of pain, unshocked, 
uninfected, even unstrained in the 
meanwhile The dual application of 
tourniquet and cold brings almost im¬ 
mediate, complete loss of sensation in 
the injured limb The rest of the body 
can be kept as warm as desired. There 
is no general chilling above the 
tourniquet 

In ordinary hospital routine, where 
the case is one of gangrene and there 
is no bleeding, the limb may be first 
surrounded with a few ice hags at the 
level chosen for the tourniquet. 
Within five to fifteen minutes the skin 
is chilled so that the application of the 
tourniquet causes practically no dis¬ 
comfort A preliminary morphine hypo¬ 
dermic or other sedative is sometimes 
used in instances where the patient is 
nervous and apprehensive, but other¬ 
wise no anesthetic or other drug is 
needed 

cphHis of the refrigeration are made 
by means of a thermometer held 
next to the skin. The desired tem|>cia- 
lure is about 40 degrees, Fahrenheit, 
eight degrees above the freezing point 
of water. This assures adequate chilling 
without risk of actual freezing 

“The time required for complete 
through-and-through anesthesia varies 
with the depth of tissue,” Dr. Allen 
states. “It may possibly be as short as 
one hour for an emaciated shin, or as 
long as five hours for a rather thick 
thigh.** Then, with the patient in the 
operating room, the limb is removed 
from its nest of ice bags or other re¬ 
frigeration. Sterilization and ojieration 
arc carried out as usual. The surgeon 
need not hurry, the chilled tissues stay 
cold long enough for an ordinary op¬ 
eration, and longer. For extraordinarily 
lengthy operations, the limb may be 
kept on a bed of ice bags. When the 
operation is complete, the tourniquet is 
released, blood rushes in, and any 
bleeding )K>ints are quickly caught and 
stitched up. 

The surgeon has had the opportunity 
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Electric refrigerator eradle for treatment of 
extremity — hand or foot — at low temperatnre 


of working in a bloodless and shock less 
held. Shock is at most that slight de¬ 
gree which may develop from the tissue 
injury left after the wound is finally 
closed and the temperature raised to 
awaken the "hibernating” life sub¬ 
stance, protoplasm. 

After the operation, the patient has 
neither nausea nor gas pains, so com¬ 
mon in ordinary anesthesia. The prac¬ 
tically complete absence of shock is 
evidenced by a steady pulse, constant 
level of blood pressure, steady rate of 
respiration—no changes occur during 
or after the oj>eration. This is ideal for 
surgery of those who are so weak that 
ordinary operative shock would likely 
be fatal. In a series of more than 50 
operations reported on at City Hos¬ 
pital, the average age was 08, and a 
number of these patients were four 
score years old. Almost all were suf¬ 
fering from heart disease, or diaWtes, 
or hardening of the arteries, yet they 
successfully underwent I he hitherto 
risky major operation of amputation 
Formerly, four out of five died, when 
operated on b\ the older procedures 
In the City Hospital series of cases 
four out of five lived. 

N ot only shock but bacterial infection 
plagued the older surgery. We all 
know that refrigeration prevents the 
growth of bacteria. Doctors are all 
familiar with the preservation of living 
tissue in the ice box for weeks and even 
months—alive and uninfected. In cold 
surgery, as well as in the transportation 
of refrigerated wounded to the hospital, 
bacteria simply cannot grow 

After amputations, there is the ever¬ 
present danger of blood coagulation, 
sometimes extending rapidly up a limb 
and entailing a correspondingly rapid 
gangrene. Such phenomena are caused 
largely by damage of the blood vessel 
walls. Bacterial invasion may bring 
about the damage In arteriosclerosis, 
damage to the walls arises from lack 


of nutrition and of oxygen, 
as well as from bacterial 
action Now the clotting is 
prevented by cold, which 
preserves the vessel walls. 

Parts which have deficient 
circulation can be most 
effectively chilled and, by 
very gradual warming 
through several days after 
the ojieration, survival of 
the tissues is promoted. In 
ordinary cases under the 
new procedures, gradually 
lessening refrigeration is the rule, the 
manipulation of ice bags permitting a 
slow return to normal temperature. 
The wound margins can lie kept 
healthy, yet not sealed Discharge may 
continue abundantly It cannot decom¬ 
pose or become infected, because en¬ 
zymes and bacteria are checked by low 
temperature 

Of course, as Dr. Allen says, healing 


is slowed in proportion to the reduction 
in temperature But there are advan¬ 
tages here, too. A whole series of im- 
jKirtant new controls become available 
when needed When there are threat¬ 
ening signs of loss of vitality in 
wounds, the surgeon has previously 
had to stand helplessly by and watch 
the wound slough. The 
sloughing is due to defi¬ 
cient nutrition and oxygen. 
Now it is |>ossiblc to re¬ 
duce the tissue metabolism 
(use of food and oxygen) 
to a level for which the 
exisling blood supply is 
adequate. 

The use of low tempera¬ 
tures opens up other strik¬ 
ing possibilities — already 
realized in the hospital. In 
the most desperate cases, 
hitherto, surgeons have had 
to take the risk of a high 
amputation if the patient 
is to be considered operable 
at all. Such has been the 
situation in severe gangrene 


of the exhausted aged, diabetic, ar¬ 
teriosclerotic, and in rapidly advancing 
infections of the limbs of young or old. 
Refrigeration offers an alternative, and 
the tourniquet can add all the advan¬ 
tages of operation without the shock. 
The advance of infection, the pain, the 
downward trend of the patient, can be 
checked for several days by simple 
packing in ice. 

Transfer of all these re¬ 
sults to war conditions 
offers much. It offers the 
hojie of transportation of 
limb casualties without 
hemorrhage, pain, or shook; 
without advance of infec¬ 
tion or tissue devitaliza¬ 
tion: with minimum dam¬ 
age and maximum time 
limits of tourniquet appli¬ 
cation, and with freedom 
to operate without an 
anesthetic or to delay for 
several hours according to 
the exigencies of a crowded 
surgical service. 

With regard to its prac¬ 
ticability in war, refrigeration is usu¬ 
ally available on naval vessels, and for 
modern mechanized armies the 400- 
}X)und apparatus is obtainable. This 
can be operated by the motor of a 
truck or ambulance and can refrigerate 
four to six limbs simultaneously, while 
ice is frequently available in less fortu¬ 
nate countries, from Finland to China, 
where the lack of anesthetics has en¬ 
tailed much suffering 

A large number of both military and 
industrial wounds consist of mutilations 
of limbs. In warm weather ice is often 
available or can l>e es|>ecially provided. 
Tn cold weather, only precautions 
against actual freezing of parts may be 
needed The chilling is so simple that 
it can be carried out by reasonably in¬ 
telligent non-medical persons. The 
tourniquet, of course, is necessary to 
stop hemorrhage, and under appropri¬ 
ate conditions of reduced temperature 
may be kept in place for several hours 
without risk The transportation of 
wounded persons can be made entirely 
painless, as far as limb injuries are 
concerned. There is probably better 



Ta ai«sth«tlM, thermostatic controlled refrig¬ 
erator keeps "blanket" at 40 degrees, Fahrenheit 



Ice-Immersed extremity of patient lying In bed. 
Complete anesthesia In two and one half honrs 
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preservation of strength and resistance 
than with large doses of sedatives. The 
wounded may then arrive at a hospital 
after several hours, ready for immedi¬ 
ate operation without any additional 
anesthetic. 

Even when any parts are potentially 
infected, perhaps by being contami¬ 
nated with dirt and other foreign mate¬ 
rial, refrigeration holds everything in 
al>eyance. The preservation of tissue 
vitality and resistance to infection 
should facilitate conservative and re¬ 
parative operations and aid in avoiding 
amputations and crippling. Much more 
of the limb may thus often be saved, 
or even whole limbs that would under 
the older procedures have been neces¬ 
sarily removed. 

These achievements are indeed rev¬ 
olutionary. So much so that they might 
not yet have gained recognition except 
for the courage and vision of Dr. 
Allen’s colleagues, Dr. Crossman and 
his associates, in applying them on a 
scale sufficient to convince other sur¬ 
geons. The greatest obstacle was and 
still is lack of financial support. As Dr. 
Allen has written: “The only support 
for this research has come from the 
American Medical Association, in the 
form of a $500 grant from its Com¬ 
mittee on Scientific Research, for 
animal experiments, now conducted 
at the New York Medical College, and 
one of $300 from its Council on Physi¬ 
cal Therapy, for the clinical study at 
City Hospital in New York.” 

Except for these obstacles, there 
need not have been the long delay since 
the report of the first human cases in 
1937, and the world-wide adoption 
might have been possible before the 
outbreak of the present war. It might 
have been the means of saving the 
lives of soldiers and civilians the world 
over. 

• • • 

AGAIN GUILTY? 

Do Flics also Spread 
Infantile Paralysis? 

I he case against flies as the cul- 
prits that spread infantile paralysis is 
strengthened by a discovery rejx>rted 
by Dr. Albert B. Sabin and Dr. Robert 
Ward, of the Children’s Hospital Re¬ 
search Foundation and the University 
of Cincinnati College of Medicine, in 
the current issue of Science. 

Flies caught in Cleveland and At¬ 
lanta in the neighborhoods of infantile 
paralysis patients were infected with 
the virus of the disease. Previous dis¬ 
covery of the infantile paralysis virus 
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in flies was made in insects trapped in 
rural areas, in one instance near a privy 
used by three households in which there 
were infantile paralysis patients. 

Discovery of the virus in city flies 
is considered more significant, espe¬ 
cially since the infected flies were found 
in modern neighborhoods with good 
plumbing and in which several children 
had mild illnesses that might have been 
abortive infantile paralysis at about 
the same time other children had rec¬ 
ognized attacks of the disease. 

Flies as carriers of the disease fit 
with the theory, suggested by recent 
evidence, that the virus attacks through 
the alimentary or digestive tract rather 
than through the olfactory nerve from 
the nose. Suggestive also is the fact 
that the fly season and the infantile 
paralysis seasons coincide. 

PRONOUNCIATION 
Of Names of Two 
of the Sulfa Drugs 

IN ot laymen alone, but physicians 
also, have differed widely in the pro- 
nounciation of the words sulfanilamide 
and sulfathiazole, two of the sulfa 
drugs. The Journal of the American 
Medical Association now states that 
the Council on Pharmacy and Chem¬ 
istry of the Association has recom¬ 
mended that the word amide be 
pronounced with the long i (amide). 
Thus it rhymes with chloride and 
iodide. In the word sulfanilamide the 
syllable il is given the major accent. 

Sulfathiazole is to be pronounced 
similarly with a long *, and the accent 
on the thi. 


INFECTION 
Depends on Both 
Bacteria and Host 

Like the modern blitzkrieg and its 
aftermath, extremely virulent bacterial 
infections actually are ineffective from 
the standpoint of the bacteria, as para¬ 
sites, because the microbes so rapidly 
destroy the tissues upon which they 
live and grow, according to Dr. Paul 
R. Cannon, professor of Pathology at 
the University of Chicago. 

Time plays a commanding role, in 
infections, as important in the incipient 
stages as it is in a beginning forest- 
fire, said Dr. Cannon, continuing: 

“The ability of bacteria to grow in 
living tissues depends upon forces in¬ 
herent in both the bacteria and the 
host. 

“At times, with highly virulent bac¬ 
teria, this ability to grow is so pre¬ 


dominant, that, under proper condi¬ 
tions, they can multiply rapidly, metab¬ 
olize efficiently, and overcome quickly 
all efforts on the part of the host to 
prevent these actions. This type of in¬ 
fection, fulminating in development 
and quickly lethal in course, represents 
the maximal biologic growth efficiency 
of the bacteria concerned.” 

A return of scourges like the “Black 
Death” cholera and typhoid fever to¬ 
day is not so threatening as it was 
when these diseases ran riot in Europe, 
Dr. Cannon said, because of modern 
methods of keeping invading bacteria 
localized, and their toxic action checked 
until they can be destroyed by the de¬ 
fensive forces of the body. 

PREGNANT? 

Electric Recordings of 
Unborn Baby's Heart Beats 

Electric recordings of the heart 
beats of an unborn baby can now be 
made successfully for practical pur- 
jKjses by means of a technique an¬ 
nounced by Dr. Arthur J. Geiger, Dr. 
Willys M. Monroe, and Dr. Allan V. 
N. Goodyer, of Yale University School 
of Medicine, in the Proceedings of the 
Society for Experimental Biology and 
Medicine. 

Doctors have tried for years, hith¬ 
erto with only indifferent success, to 
obtain electrocardiograms of the un¬ 
born baby’s heart beats, although 
these graphic recordings of the electric 
current produced by the heart muscle 
contraction have long been used in 
studying heart disease. 

The new technique, the Yale investi¬ 
gators report, enables the doctor to 
tell promptly whether a woman is 
about to become a mother or whether 
she has a tumor. It does not give 
“false positive” results and takes less 
time than mouse or other biological 
tests for pregnancy. 

“Will it be twins?” can be answered 
much earlier than by any other method 
of examination. 

In their work the Yale doctors use 
a single stage resistance-coupled am¬ 
plifier with a conventional portable 
electrocardiograph. The electric cur¬ 
rent accompanying the unborn baby’s 
heart beats is picked up by disk elec¬ 
trodes placed on the mother’s abdo¬ 
men. They are amplified 20 times, 
which brings the recording into plain 
view, and the apparatus is arranged to 
minimize pickup of the mother’s elec¬ 
trocardiogram. The small 12-pound 
amplifier of standard radio parts is 
simple to operate and can be easily 
carried with the electrocardiograph.— 
Science Service. 
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Torpedo! 

Mechanics of the "Tin Fish” That is Writing a 
Terrifying Record of World-Wide Destruction 


DONALD WILHELM 

A tanker, northbound with a cargo 
, of oil, plows heavily through the 
Atlantic swell a few miles off Long 
Island. Suddenly the ship staggers as 
though from the blow of a titanic fist. 
A rending explosion rips open her side, 
and a torrent of water pours through 
the hole into the hull. Five minutes 
later she is awash. Then her bow slides 
under the waves. The stern tilts up, 
and she plunges to the bottom. A 
U-boat has struck again with the dead¬ 
liest of modern wea|M>ns—a torpedo— 
against which the naval engi¬ 
neers have found no satisfac¬ 
tory protection. 

Just what is this blasting 
hellion of the deep, this 
streamline horror called a tor¬ 
pedo? It is the most intricate 
and perfect engine of destruc¬ 
tion which scientific military 
design has yet produced. It is 
the smallest warship afloat; 

24 feet long. For it is a ship, 
complete in every detail. It 
has a wheel house, an engine 
room, a cargo, and a crew to 
steer and run it; a mechanical 
crew more precisely obedient 
than any human sailors. It 
takes and holds, exactly, the 
direction assigned its mechani¬ 
cal brain If so directed, it 
will descrilie a complete semi¬ 
circle before settling down to 
its course; or it will plunge ahead point- 
blank in the direction it is launched. 
It will travel precisely at the depth 
desired under the surface of the water. 
And it never wavers. Like a big battle¬ 
ship, it is given test runs and tried for 
any faults it may have before it joins 
the fleet. 

A 3000-pound “fish** of steel with 600 
pounds of high explosives in its war¬ 
head, it knifes through the depths at 
nearly a mile a minute, driven by more 
than three times the power of a V-8 
car at full throttle. Without warning, it 
hits its victim with a blasting wallop 
which staggers even the heaviest bat¬ 
tleship afloat. Britain’s “unsinkable” 
Prince of Wales and Hitler’s vaunted 
Bismark have succumbed to its sting 


Naval architects have tried every 
device they could think of to defeat 
the^torpedo “Torpedo bulges”--double 
hulls, constructed in the hope that the 
torpedo would explode between the 
outer and inner shells and not pene¬ 
trate the ship’s vitals—were tried and 
abandoned. Battleships are now di¬ 
vided into many compartments, so that 
if one is blasted by a torpedo, the 
others can be shut off from the in¬ 
pouring water. But even these pre¬ 
cautions are generally ineffective. The 
impact of a 16-inch shell is light by 
comparison to that of a torpedo. As 
Admiral Hart said recently; “When a 


tor|>cdo hits anything, it stays hit ” 
This vicious little robot, capible of 
scuttling a vessel 20,000 times its 
weight, has made history in every 
naval engagement since the Japs sailed 
into Port Arthur in 1904. It nearly 
changed the outcome of the first World 
War, accounting for 2000 ships, totaling 
6,000,000 tons. It was fear of torpedoes 
that kept the British from following 
up and destroying the German navy 
at Jutland. In the evil month of April, 
1917, it cost the Allies nearly a million 
tons of shipping, a rate that soon would 
have stopped the beating of Eng¬ 
land’s heart Today Hitler is gambling 
on the torpedo to rupture the com¬ 
munication lines on which the Allied 
effort depends. Once again German 


U-boats lurk off our shores, waiting 
to send destruction—via torj>edo—to 
the next vessel that conies within 
range. 

Like most first-rate scientific achieve¬ 
ments, the modern torpedo is a result 
of a long scries of exi>eriments, some 
of them aliortive. Ever since ships first 
liegan fighting with guiqiowdcr, naval 
men have sought means of bringing a 
large explosive charge against their ene¬ 
mies’ hulls. In 1776 a scheme was pro¬ 
mised, but never tried, for breaking the 
British blockade of American colonies 
by approaching* King George’s men-of- 
war from under the water and fasten¬ 
ing bombs to their bottoms. Later, 
Robert; Fulton discussed with the gov¬ 
ernments of France and England his 
ideas for an underwater attack. The 
first tor|>edo actually to see service 
was the “spar torpedo” of the Ameri¬ 
can Civil War This contraption, a 
long ram with a bomb on the end of it, 
was a sorry forebear of today’s “tin 
fish,” but a terror in its day. 

The torjiedo as we now know it was 
born in 1864, when a Captain Luppis 
of the Austrian Navy went to 
the famous Scottish engineer, 
Robert Whitehead, with a 
plan for a self-projielled, self- 
steering underwater projec¬ 
tile. Whitehead, fascinated 
with the idea, began work at 
once, in a little shop in Fiume. 
Two years later the first 

Whitehead tor|iedo slid into 
the water—and worked. It 
was a crude little machine, 
only 10 feet long, traveling 
seven miles an hour by com¬ 
pressed air, and carrying 19 
pounds of guncotton in its 
head But it was the daddy 
of them all So sound was the 
great engineer's work that his 
basic design has changed but 
little. Speed, size, and explo¬ 
sive power were increased, 

however, and by 1914 it was 

lhe most dreaded wea|K>n on the high 
seas. With World War I, the torpedo 
came into its own. 

fin he early torpedo was notoriously 

-*• tricky; even during World War I 
it was still a dangerous wea|>on to 
handle. So erratic was its course that it 
often menaced the mother ship more 
than the target; several German U- 
boats were blown up by their own tor¬ 
pedoes. They had other quirks. They 
left a wake of bubbles that lietraycd 
the location of the mother vessel and 
often led to its destruction They often 
jumped out of the water like porjKiiscs. 
One U-boat commander’s experience 
became a classic Cruising on the sur¬ 
face, he was suddenly attacked by a 



A "tin fish 11 takes to the water for test 


APRIL 1942 • SCIENTIFIC AMERICAN 


185 



NATIONAL DEFENSE 



Caaaral arrangement ef torpede mechanism: Exact details are military secrets 


British submarine. The Englishman 
fired a torpedo. The German saw it 
coming too late; he had no time to 
turn his sluggish craft, and stood 
awaiting his inevitable end. But as the 
torpedo was about to strike, it leaped 
out of the water, slithered across the 
U-boat s deck, and plunged harmlessly 
into the sea on the other side. 

The torpedo of today—and the de¬ 
signs of different nations vary only in 
detail—has none of these vagaries. The 
world's navies have lavished the best 
brains available on getting the “bugs” 
out of it, made it so powerful it can 
knock a hole in the side of a cargo 
vessel even without its explosive head, 
so accurate it can run for miles with¬ 
out appreciable deviation from its set 
course and depth, so destructive that 
no ship that sails is safe from it. Its 
active life is short, ranging from a few 
seconds to six or seven minutes. When 
it misses, it runs for about eight miles, 
then automatically sinks, so it cannot 
be a navigation hazard or fall into the 
hands of the enemy. Its mechanism, 
comprising 8000 precision-built parts, 
is as intricate as that of a watch. To 
make one requires some thousands of 
man-hours of lal>or and $12,000 in 
cash. Foot for foot, pound for pound, it 
is the most expensive of all naval ves¬ 
sels. But it is the best investment any 
navy can make. Its one and only serv¬ 
ice voyage may decide the fate of a 
nation. 

Tj'ROM bow to stern, the torpedo's 
* 24-foot length is divided into four 
main sections The first is the warhead, 
built like an armor-piercing shell con¬ 
taining 600 pounds of the most devas¬ 
tating explosive known. Behind the 
warhead is a large compartment hold¬ 
ing compressed air, its main driving 
force, under the colossal pressure of 
2800 ]M)unds j>er square inch—several 
times the maximum in the most pow¬ 
erful locomotive boiler. Behind that 
are smaller tanks, in which the tor¬ 
pedo carries its own fuel, water, and 
lubricating oil. Another section is the 
“engine room,” where the mechanical 
brain that guides the torj>edo and the 
engines which drive and control it are 
housed. Finally, there are the twin 
propellers, revolving in opposite direc¬ 
tions (a single propeller would only 
make the torpedo revolve in the 
water) and the two sets of rudders, 
one for direction, one for depth. 


Torpedoes are launched from the 
tubes of submarines, the decks of sur¬ 
face vessels, or the bellies of airplanes 
—it's all the same to the torpedo. For 
it is every inch a seagoing vessel; once 
in its element—the water—it's a war¬ 
ship on its own. The duties of a launch¬ 
ing vessel and its crew are merely to 
get the torpedo somewhere within five 
miles of its target (the closer the bet¬ 
ter), give it its orders, and get it 
started. In submarines, this is done by 
a blast of compressed air which 
pushes the baby vessel out of its tube. 
In the deck-tubes of surface vessels, a 
small explosive charge boosts the tor¬ 
pedo over the gunwales and into the 
water. Airplanes merely drop them. 

When a torpedo is discharged, an 
amazing number of things begin to 
happen inside it, in an incredibly short 
time. A starting lever, tripped by the 
missile’s forward movement, opens a 
valve, and a blast of compressed air 
starts the main engine. Another unit 
provides a highly inflammable fuel 
spray. Two slow-burning cartridges 
explode, go on burning like candles, to 
ignite this spray. In the same split- 
second an ingenious self-starting, self¬ 
regulating water-pot begins spraying 
water on the flame. Only a few r feet 
aw*ay, remember, is 600 pounds of high 
explosive. The water-pot supplies 
water to make steam and, by regulat¬ 
ing the volume of its spray, keeps the 
temperature in the fire-box exactly at 
1250 degrees—no higher. The steam- 
gas-compressed-air mixture slams into 
the main engines with such force that 
400 horsepower is instantly generated, 
quickly driving the torj>edo’s speed up 
to nearly a mile a minute. 

Tj'VKN more ingenious is the mech- 
" anism which guides the deadly 
“fish” on its swift little voyage. Just be¬ 
fore it is launched, a torpedoman—on 
instruction from the fire control officer 
who has computed the position, speed, 
and range of the target—sets its direc¬ 
tion and depth by adjusting a small, 
numbered spindle, like a radio dial. It is 
no longer necessary to aim the torpedo 
dead at its target. Whatever direction 
it may be launched, the mechanical 
“fish” will return to its set course before 
it settles down to its final straight run— 
a big help for the destroyer which does 
not want to turn its side toward the 
enemy and present a big target while 
firing its deck tubes. 


The principal member of the tor¬ 
pedo's mechanical “crew” is a gyro¬ 
scopic pilot. It is a bronze flywheel, the 
size of a teacup saucer, which is set 
whirling at 18,000 revolutions a minute 
by a jet of compressed air. Connected 
with this gyro-compass, and controlled 
by it, is a small engine, which operates 
the directional rudder. The gyroscopic 
pilot instantly corrects—through its 
engine and rudder—any deviation of 
the torpedo from this course. It never 
makes a mistake. 

A torpedo must also hold to a second 
course, depth—usually about 15 feet 
below the surface. When hurled from 
a plane or a deck tube, it must not 
dive as deep as its immense weight 
inclines it to; it must not lunge out of 
the water like a tar|>on on a line, or 
lose speed by gambolling up and down 
as torpedoes used to do. Its underwater 
course must be kept level. Another 
mechanical brain takes care of that. A 
sensitive pendulum and a hydrostat, 
which measures the depth of the tor¬ 
pedo by external water pressure, con¬ 
trol a second small steering engine, 
which operates two horizontal rudders 
in the tail. If the torpedo is running 
closer to the surface or lower in the 
w’atcr than ordered, the rudders steer 
the “fish” down or up, until it is at the 
correct depth All these mechanisms 
are fitted tidily within the torpedo's 
slim diameter—21 inches! 

npiiK “tin fish” used to leave a wide, 

tell-tale wake of lively white bubbles 
from the cold compressed air which 
streamed out its exhaust pipe. This 
sometimes gave the victim time to 
dodge the oncoming torpedo, and 
marked the position of the submarine 
which fired it. The modern torpedo 
leaves almost no wake. After the blaz¬ 
ing, white-hot mixture of compressed 
air and steam has driven the torpedo's 
engine, it is exhausted through the 
hollow bronze propeller shaft. The 
steam, on striking the cold sea water, 
condenses, turns back into water; the 
hot air forms tiny slow-rising bubbles 
which cannot be seen from any dis¬ 
tance. The “tin fish” is noisy, and can 
be picked up on sound-detecting de¬ 
vices, but seldom in time. It gives no 
warning and leaves no trace. 

The deadly torjjedo has already 
written a fearful record of destruction 
in World War II—the Prince of Wales , 
the Repulse , the B'tsmark , the Ark 
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Royal % the Reuben James; Taranto, 
Cajie Matapan, Pearl Harbor; the 
Battle of the Atlantic, of the Med¬ 
iterranean, of the Pacific. U-boat op¬ 
erations off our coasts indicate a 
new phase of torpedo warfare of un¬ 
precedented ferocity. 

Before we entered the war, watchers 
reported that the big ship yards at 
Kiel, Bremen, and Hamburg had 
switched from big warships to small 
surface raiders and submarines. At 
Daussig and Stettin, large new sub¬ 
marine plants have been put up, and 
the torpedo school at Kiel has been 
enormously expanded. The United 
States Navy can play at that game 
too. Our own Torpedo Stations are 
humming as never before. Torpedoes 
used to be made almost exclusively in 
plants owned and operated by the 
Navy. Today scores of factories are 
working on confidential sub-contracts, 
turning out torpedo parts in an im¬ 
mense speed-up of their production. 

The Battle of Macassar Straits has 
shown that we are as good at tor¬ 
pedoing as the Germans, if not better. 
The Japanese have learned that it is 
risky to move troops past the tubes of 
American torpedomen who tradition¬ 
ally pat their “tin fish** on the rump 
Indore they are loaded, care for them 
with the love of fine machinists for 
fine machinery, and dispatch them 
with an accuracy unparalleled by any 
other navy. 

The decision in this next phase of 
the war lies in our ability to defeat the 
torpedo in the Atlantic, and win with it 
in the southern Pacific. The “tin fish” 
is still making history. 

• • • 

SUCCESS 

Workman's Suggestions 
Speed Production 

How production of vital gunsight 
lamps has been increased by more than 
2000 percent due to a factory workers 
suggestions, is one of the many little 
“success” stories of the nation-wide 
national defense effort. The tiny lamp, 
about half the size of a walnut and 
used in delicate precision mechanisms 
for aiming big guns, was made entirely 
by hand only a few months ago; today, 
with the help of suggestions made by 
Matthew Westphal, a Westinghouse 
employee, it is machine made. As many 
as 2000 can be manufactured in a single 
day. 

Mr. Westphal proposed a different 
type of stem and redesigned the mount 
for the filament. Due to his changes in 
the method of drawing air out of the 
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bulb, it no longer has a pointed tip. 
Savings in material, labor and equip¬ 
ment have resulted from Mr. West¬ 
phal s suggestions. Valuable floor space 
formerly used by girls sitting at work 
benches is now available for other 
work. Girls have been released to do 
other important jobs. Only half as 
much glass tubing is needed in the 
lamp. Old equipment has been dis¬ 
carded and salvaged. 

ALL-METAL YACHT 
Will Be Used For 
Patrol Service 

It has just been announced that the 
all-metal yacht “Revere,” described on 
page 79 of the February 1942 issue of 
Scientific American, has been turned 
over to the United States Coast Guard 
for the duration of the war. The power 
and sjieed of this unusual water craft 
should make her particularly useful 
for waterway patrol service along the 
Florida coast, the w'ork to which she 
will be put by the Coast Guard. 

ROLLERS 

Kocp Reconnaissance Cars 
Out of Trouble 

R F.C'ONNAISSANCK cars arc the ad¬ 
vance scouts or feelers of the army 
and, as such, the\ must be versatile 
enough to cover all kinds of terrain 
American-made units are not only the 
fastest of any comparable vehicles to 
be found in the world today, but they 
are built to travel over extremely 

5 



Mounted in front, like this . . 


rough ground, not excluding trenches 
and shell holes. One of the features 
which permits this is the big forward 
roller--the guiding arm that lifts them 
out of difficult places. 

The all-welded steel rollers on many 
of the military vehicles now being built 
by The White Motor Company and 
others have aroused considerable curi¬ 
osity and comment among the general 


public. Many questions have been 
asked regarding their use, and the pro¬ 
jected guesses have been both diversi¬ 
fied and humorous. 

Actually, the tough tubular rollers, 
four feet in length and 12 inches in 
diameter, have a definite and practical 



• . If rolls the ear up and oat 


use—to keep the vehicles from bogging 
down and to aid in pulling them out 
of the difficult spots. In short, these 
rollers afford the big lift to a machine 
in trouble. With their help, the Half- 
Traes have climl>ed out of a 6-foot 
trench during testing Derations. 

The shell of the big steel roller is 
made of 1-inch stock. Two reinforce¬ 
ment rings, as well as two bearing 
heads, are welded within at spaced 
positions. The need for great strength 
in the roller is recognized when one 
realizes the amount of weight and im¬ 
pact it must bear. Actually, the roller 
protrudes ahead of the bumper arm 
and thus takes the first shock when 
any forward contact is made. Then 
consider that the cars don’t stop for 
bushes, small trees, fences and similar 
obstructions, and you can gain some 
idea of the impacts it must take. Add 
to this the lifting strength when half 
the weight of the vehicle may be im¬ 
posed upon it going up a sharp incline. 
In order to l>e most effective, the 
roller has a spring mounting. 

Success of the roller, of course, de- 
|>ends to a large extent on the traction 
power of the vehicle The conventional 
scout cars, driving from all four wheels, 
can push up a 60 |ierccnt grade with a 
full complement of men. The Haif- 
Trao, with its rear track system, exerts 
even more driving power and is well 
adapted to soft ground. When this 
modern reconnaissance unit pushes its 
front roller against a bank it gains the 
necessary lift to go on over. 

These reconnaissance units are ex¬ 
tremely maneuverable and are capable 
of traveling up to 50 miles an hour on 
highways or smooth ground. At the 
same time they can push over the 
roughest kind of country. The big steel 
roller in the front goes a long way in 
making this possible. 
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Glass Guns for Victory 

Soil Testing in Gardens and on Farms Can Aid 
in Keeping Food Producing Machinery in Order 


ARTHUR H. CARHART 

I n the enormous pattern of national 
effort, the growing of food crops on 
farms and in home gardens is of great 
imjtortance. While our factories, mills, 
ami mines jiour out their war goods 
and raw materials, our good earth must 
go into full production to deliver a 
tremendous volume of food stuffs. 
While gasoline, coal, and electricity 
power the machines, food jmwers the 
men and women who run those ma¬ 
chines. 

The soil is thus a part of our na¬ 
tional machinery for the production of 
war necessities. Food is as essential in 
war as guns and powder The tre¬ 
mendous inqxirtanee of this part of our 
war effort is indicated by the fact that, 
at a National Defense Gardening Con¬ 
ference held at Washington, 1). C , last 
December, there was launched a Vic¬ 
tory Garden Program. The national 
campaign to put the machinery of the 
soil into capacity production is under 
way. This is a war of science, and sci¬ 
ence will aid in garden and farm, just 
as in laboratory and factory. 

The soil of our nation is one piece 
of defense machinery which may re¬ 
ceive a hard and disastrous beating 
unless we give heed to putting it m top 
condition and keeping it so Lowering 
of the production from our tilled soil 
may mean the diffeienec between vic¬ 
tory and defeat. With the crusade for 
total utilization of all tilluhle gardens 
and fauns under full drive, the problem 
of keeping the soil in top condition 
and guarding against over-use and 
neglect must receive continuing atten¬ 
tion. 

Generally the soil is considered as a 
medium for growing things, without 
ilue recognition of the fact that it is a 
mechanism as definitely organized in 
its whj as is the machinery yvithin a 
factory We plant seed, we water, we 
hoe weeds—and believe that nature will 
give us a good crop Crop failure is 
often blamed on nature, hut the real 
cause may be pure neglect of the soil 
machine. 

No machine can be forced to produce 
to full capacity without proper main¬ 
tenance. Parts wear. Essential cogs in 


the machine have to be replaced when 
they are worn. Just as certainly, forced 
production on tilled land produces wear 
and tear. Deficiencies occur in soil 
properties. Since the tilled land is a 
basic, indispensable part of the war 
production machinery, we must give it 
maintenance and replacements when 
needed, if it is to do its full part in 
bringing victory. 

There are two objectives in such 
sound soil management as the Victory 
Garden Program will demand. The first 
is to bring tlie tilled ground to its full¬ 
est production as rapidly as possible. 
The second is to have that soil in as 
good condition at the end of the 
forced use as it was at the beginning 
of the drive With correct management, 
the soil should not only be as good as 
it was at the start, but actually better 

Any program aimed at keeping field 
and garden soils in good condition has 
two sections The first concerns the 
physical makeup The most fertile soils 
often are those containing abundant 
organic matter This humus is built up 
in the soil by turning under stubble 
in a field or spading leaf mold or simi¬ 
lar material into the garden plot 
Most tillers of the soil know of this 
need and will take care of it. 

But it is the second and less easily 


determined procedure of keeping soil 
in first-grade condition that is likely to 
be overlcxiked. This involves the chem¬ 
ical constituents present or that must 
be added to the soil so that it will 
produce well and so that there will be 
no loss by excessive use, without re¬ 
placement, of vital nutrients. This re¬ 
placement is imperative if the soil is 
not to be worn out at the end of the 
forced production war effort. 

There are four chemical factors in 
soil management or production proc¬ 
esses that dominate the productivity of 
any tilled plot. First, there is the ques¬ 
tion of whether the soil is acid or alka¬ 
line. Some crops require one condition, 
some the other. To attain maximum 
production, the crop has to be fitted 
to the soil, or the soil to the crop. 
If the soil is ueid, crops should be 
planted that will thrive in that condi¬ 
tion of soil, or the reaction of the soil 
should he changed over to alkaline so 
that crops demanding that condition 
can he grown. The balancing of the 
acid-alkaline reaction is not difficult, 
but it is vital that this factor be known 
before a crop is planted. 

npm* other three chemical factors in- 
■** volve the principal nutrients needed 
for maximum crop production There 
arc a number of plant food require¬ 
ments in elements in the soil, but the 
three principal foods arc nitrogen, 
phosphorous, and potash And because 
these are the principal soil nutrients 
required by plants, they are the ele¬ 
ments most heavily drawn from tlie 
soil in making growth and producing 
fruits and grains 

Just as milk cannot lie drawn indefi¬ 
nitely from a cow without feeding 
good rations, so the soil cannot he 



Soil tamplt It plactd in tatt tuba: tatting kit with rtagtnft at right 
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Solution of toil and roagent, in tost tub#, is chocked with color chart 


“milked" indefinitely without putting 
back some of the materials which roots 
must have in order to produce growth. 
High-pressure use of soil, where crops 
are forced for all they are worth, takes 
a heavy toll of these principal plant 
foods. 

Furthermore, just as a dairy cow 
must have so much protein, so much 
carbohydrate, so much roughage, all 
in a balanced ration, in order to pro¬ 
duce the maximum supply of milk, .so 
plants feeding on a soil must have a 
“balanced ration.” In other words, a 
soil that has adequate nitrogen and 
potash, but lacks a proper ratio of 
phosphorous, cannot supply a balanced 
iation to crops. It all goes back to the 
machine idea. If one of these elements 
is left out, an important cog in the 
crop-growing machine is not in gear 

Of course, many fanners and garden¬ 
ers are familiar with the general idea 
as it is presented here but it is a little 
too much to expect the average farmer 
or gardener to send soil samples every 
season, or twice a year, if that is bet¬ 
ter, to some laboratory; wa.t for the 
analysis to come back; and then add 
phosphorous or nitrogen or potash, or, 
if the sod is sour, to add lime It’s a 
lot of extra work It may not show 
anything except that the soil is in 
fairly good shape, and the tendency all 
too often is to go ahead wi*hout analyz¬ 
ing the soil. 

|jji\KM and garden journals have been 
* telling about these three most im¬ 
portant soil elements for quite some 
time; state experimental stations have 
been sending out reports; speakers at 
short courses have discussed the sub¬ 
ject quite fully However, this has all 
seemed sort of visionary. The dirt 
farmer, the home gardener, did not 
have available, until recently, means 
of analyzing his soil without going to 
the trouble of sending samples to .some 
distant laboratory. 

Today there are soil test kits on the 
market so simplified that anyone 
who can read English, and is not color 
blind, can run his or her own soil test, 
not in hours, but in minutes and with¬ 
out complicated equipment. 

The small soil test kits fit the pocket; 
others, slightly larger and a bit more 
accurate, can be carried in containers 
not unlike lunch boxes and really not 
much larger. The principal difference 
lies in the number of tests that can 
lie made with either kit. 

Here is how one learns whether the 
soil is acid or alkaline, what the nitro¬ 
gen content may be, how much phos¬ 
phorous is present, or whether or not 
potassium is lacking. Dig a soil sample 
out of the field with a common table- 
s|xxm, mixing several samples from 


different parts of the field if a com¬ 
posite test is desired. Put the soil in 
a glass test tube. (The spoon and 
test tube MUST be clean) Add the 
liquid for the desired test, such as for 
lime, potash, and so on Shake Each 
of the four tests has its own chemical 
reagent The reaction of the soil with 
the solution poured on the soil .sample 
gives a characteristic final color to the 
liquid 

In these kits are four color charts, 
one for each of the tests Example. 
A soil sample has been put into a tube. 
The required reagent has been poured 
in It lias Ih'cii shaken, and allowed to 
settle or has Ix'cn filtered Suppose it 
is a mtiogen test Select the color 
chart which is marked nitrogen Hold 
the tube up, hold the chart, and, by 
eye, make the nearest match between 
the tulx* color and chart color. Oppo¬ 
site the matched color on the chart is 
a capital letter. It may be “A” or any¬ 
thing on to “D”. Having that, turn to 
the little printed manual that is part 
of the kit equipment. In that will be 
found the key letter of each test The 
letter that designates the color on the 
chart, matched with the color in the 
glass tube, gives a direct answer. 

That is the net process, for in the 
little booklet the key letter gives the 
answer as to how much of each 
nutrient is present in the soil. It tells 
how r acid or alkaline the soil is in the 
alkaline-acid test, or how much or how 
little phosphorous, nitrogen, or potash 
there is in the soil. 

If the soil needs the addition of phos¬ 
phorous, the manual gives the approx¬ 
imate answer, not in technical 
terms, but in ]M>unds jx;r acre required 
to bring up that element to where it 


should be as a part of the machine to 
produce crops. It may save adding 
phosphorous when it is not needed, or 
upsetting the balance by adding a 
“complete fertilizer,” which is a gun¬ 
shot way of trying to bring the soil to 
high productivity, but actually may 
overbalance one food element already 
adcq ua I cl y presen t. 

Whatever the primary or associated 
motives may be that prompt a grower 
to consider the production potentiali¬ 
ties of his fields, every farmer and 
gardener now has, within reasonable 
reach, the means for putting the crop- 
growing machinery of the soil in condi¬ 
tion to produce its best The little glass 
test tubes and the liquids in glass bot¬ 
tles in a soil test kit arc genuine 
weapons in your hand** when you start 
to do your bit toward winning the 
war with your farm or garden. They 
aie powerful glass guns for those who 
arc getting ready to take their places 
in the ranks by enlisting in the Victory 
Garden Program for the duration. 

• • • 

BREAD PROTECTION 
By Addition of Mold- 
Inhibiting Agont 

By the simple addition to bread of a 
substance that is naturally present in 
many other foodstuffs, more than one 
and a half billion loaves of bread will 
be protected against mold in 1912, ac¬ 
cording to the du Pont Company. 

Chemists say that the “mold inhib¬ 
itor” has been proved to have such a 
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marked effect in delaying the growth 
of fungi in bread, that American 
bakers striving toward greater food 
conservation plan to extend its use by 
10 to 15 percent during the coming 
year. 

The lowest estimates of losses caused 
by mold growth on various foods run 
into millions of dollars annually. Now, 
with ever-increasing demands on the 
food supply, the elimination of as 
much of this loss as is possible becomes 
a national necessity, even though the 
rationing of food is not yet a prob¬ 
ability. 

Mold is believed to be caused by 
tiny spores of fungi in the air. Usually 
most active during the summer, these 
invisible particles develop in bread 
after baking. Their growth cannot be 
wholly eliminated even with the best 
sanitary precautions, air-conditioning, 
and ultra-violet lamp treatment, but it 
can be greatly retarded by the addition 
of the mold-inhibiting agent. 

The agent is added to the bread 
dough before baking; it checks the 
development of mold particles in the 
loaf for a period of several days, thus 
allowing ample time for consumption 
of the loaf itself. A very small quantity 
of the mold inhibitor is sufficient for 
the protection of many loaves of bread, 
it is said; approximately two ounces of 
the agent will protect 100 loaves of 
bread. The agent does not affect either 
the taste or apj>earance of the bread. 

MICROSCOPE 

Identifies Compounds by 
Polarised Light 

A versatile etui precise method for 
identifying organic chemical com¬ 
pounds promises to become a rapid 
and critical tool of chemical identifica¬ 
tion for these compounds. The method 
is one involving the use of polarized 
light transmitted through a micro¬ 
scope to determine the nature of an 
organic crystal. The physical prin¬ 
ciples are not new, hut extensive work 
carried forward during the past decade 
has resulted in perfecting this system 
of analysis to the point where it may 
now be applied with confidence as a 
positive means of identification for a 
broad range of compounds. 

In du Pont laboratories, a petro¬ 
graphic microscope is being employed 
that is similar to microscopes used to 
study the structure of rocks. Follow¬ 
ing accepted petfographic methods, 
colored interference patterns are cre¬ 
ated by passing polarised light through 
crystals of organic compounds, and 
these patterns are then compared with 
known standards to determine the 
exact compounds being analyzed. Use 


of light of various colors is an essential 
feature of the methods. 

Although comparatively expensive 
equipment and considerable experience 
are essential to an identification of this 
type, it is said that once these are 
available, the method can be applied 
practically to all organic compounds, 
whether gases or liquids, provided that 
they can be converted to crystalline 
derivatives for observation. Only very 
small amounts 6f material are required. 

The method is reported to be “able 
to stand on its own feet as a technique 
of identification, and offers consider¬ 
able time-saving possibilities in dis¬ 
tinguishing between compounds having 
chemical features in common.” 

PSYCHIC RESEARCH 

• Scientific American, in collabora¬ 
tion with The Universal Connell for 
Psychic Research, offers $15,000 to any 
modinm who can produce a spiritistic 
effect or a supernatural manifestation 
under the rules and regulations pub¬ 
lished on page 210 of our April 1941 
issne. Further reports of The Scientific 
American Committee for the Investiga¬ 
tion of Psychic Phenomena will be pub¬ 
lished in forthcoming Issues. O 

GLUE ... OR GLUE 
Whoit l» Plastic 
A Glue? 

itu plywood reaching a position 
of increased imi>ortniice in industrial 
applications, there has arisen a con¬ 
fusion of terms as applied to those 



materials which are used to fabricate 
the finished plywood from thin strips 
of veneer. In this connection a letter 
recently addressed to the editor by 
Mr. J. F. Laucks, President of I. F. 
Laucks, Inc., Manufacturing Chemists, 
holds considerable interest. The fol¬ 
lowing paragraphs, quoted from Mr. 
Laucks* letter, clarifies the situation: 

“I believe it is time to call a glue 
pot a glue pot. As a glue manufacturer 
I am getting tired of hearing glued-up 
articles being referred to as ‘plastics' 
either because of lack of comprehen¬ 
sion of the difference between the plas¬ 
tic art and the glue art or because of 
some misguided notion that glue is not 
a subject of polite conversation. 

“For some time back now I have 
been reading articles in the press, in 
the magazines, in the trade papers 
and technical journals about plastic 
airplanes, but I submit that these are 
nothing more or less than glucd-up ply¬ 
wood formed into the proper shapes. A 
plain piece of plywood might just as 
well be called a plastic. 

“Just the other day I saw in one 
of the nation's prominent newspapers 
a statement about plywood which 
ended: ‘The old art of using glue has 
been supplanted.' This was the final 
straw. 

“That there is a great difference be¬ 
tween the gluing and plastic processes 
is commonplace knowledge to anybody 
who knows very much al>oiit either. I 
personally have good authority on 
which to base a statement about this 
difference. I once had to fight a patent 
suit in which my opponents claimed 
that there is no distinction between 
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Petrographic microscope* Left lesert: Crystal of organic compound. Right: 
Optical picture created i« microscope by polarised light through crystal 
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THE PRODUCTS OF 40,000 
BENDIX CRAFTSMEN 
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Down scores of production lines 
that yesterday were only blue¬ 
print sketches, roll the imple¬ 
ments of the new-born military 
might of America. Ordnance, 
bombers and fighter planes, 
trucks, tractors, tanks and scout- 
cars, troopships and great naval 
“battle-wagons,** torpedo and 
picket boats and motor launches 
—all are vital parts of the im¬ 
pregnable bulwark of steel being 
forged to safeguard Liberty! 

More than two hundred dis¬ 
tinct and varied units, designed 
and perfected in Bcndix Labora¬ 
tories, proved on millions of ve¬ 
hicles and planes and vessels, are 
produced by forty thousand loyal 
craftsmen in more than a score 
of Bcndix plants. They stretch 
from the Atlantic Seaboard to 
California—and are supplemented 
by the steady output of many a 
sub-contracting plant. 

The aircraft and automobile in¬ 
dustries and our Army and Navy, 
through whose whole-hearted 
and close cooperation our own 
all-out efforts for Victory are so 
greatly advanced, have just cause 
for honest pride in a job that 
is prompt, and prodigious, and 
properly done! 

•£ Of course, not all of these products are used on any 
one airplane, vessel or vehicle. However, tn certain 
cases, dual, triple or multtplt installations art re¬ 
quired These art not considered or included in the 
figures given above. 
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AVIATION CORPORATION 

Serving the cause of Victory in twenty great plants spread 
across America from Ihe Atlantic Seaboard to California 
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the plastic art and the glue art. After 
hearing testimony for two years, the 
court decided that these are two sepa¬ 
rate and distinct arts. This decision 
should carry some weight. If the Pat¬ 
ent Office considers these arts dis¬ 
similar, and in practice they are entirely 
different, I think the general public 
should recognize the fact. 

“Perhaps the present prevalent habit 
of calling everything a plastic that can 
l>e remotely included in that category 
is due as much to the fact that plastics 
are currently fashionable as from a 
general disinclination to use the word 
‘glue ' Plastics, of course, are new. The 
art of gluing, on the other hand, 
dates from at least early Egyptian 
times. 

“Gluing might be defined as the art 
of binding two pieces of wood to¬ 
gether to make a joint that is stronger 
than the wood itself. In this definition 
I do not state what the binding means 
are. The ancient glues were made of 
either bones, hoofs, and hides (whence 
I suppose the name glue first acquired 
a bad odor) or of casein. Later came 
starch glues which do not smell bad, 
still later came soybean glues which 
do not smtll bad, and later yet came 
synthetic resins, some of which do 
and some of which do not smell bad. 
Now then, just because some glues 
smell bad, should the entire glue in¬ 
dustry be made to feel that it ought to 
apologize for itself? Should the people 
who use our product do so on the sly 
and cover up this fact by declaring 
they are making plastics? 

“1 maintain that the art of making 
a joint stronger than the wood is a real 
art and an honorable one. It is the art 
of gluing, and neither the man who 
knows how to do it nor the man who 
knows how to make a glue to do it 
with need be ashamed of saying they 
are in the glue business or that they are 
using glue. I insist that the old art 
of using glue has not been supplanted 
but instead is expanding its uses into 
ever wider fields and is becoming of 
progressively greater importance every 
day.” 

GREEN BLUSH 

When Euglana Blushes. 

Pigments Shift 

H o\v Euglcna rubra, a species of 
microscopic freshwater animal, reacts 
to lowered temperatures by changing 
its color from red to green and taking 
on the characteristics of a plant, was 
disclosed in a recent issue of Physio¬ 
logical Zoology . Writing on the “Cause 
of the Green-Red Color Change in 
Euglcna Rubra” l)rs. L. P. Johnson, 
of Drake University, and Theodore L. 


Jahn, of the University of Iowa, re¬ 
vealed that the curious change of color 
which occurs when the animals are 
subjected to changing temperatures is 
due to the migration of red pigments 
from one part of the body to another. 

Specimens of Euglcna rubra were 
obtained from a small pond in Iowa, 
where they formed a bright red scum 
on the surface of the water. When the 
temperature of the animals was low¬ 
ered to below 8(1 degrees, Fahrenheit, 
the red pigment near the surface of the 
cell migrated toward the center of the 
body, leaving chlorophyll at the sur¬ 
face, which gave the animal a green 
color The red color was restored by 
heating, or by subjecting the animals 
to infra-red rays, artificial light, or 
sunlight. 

PURE WATER 
Produced by Portable 
Ozone Generator 

A eoMPLKTKf.Y automatic, self-con- 
tained water purification plant that 
literally burns bacteria out of water 
has been developed for use in army 
camps and by troops on maneuvers, 
but has industrial and municipal appli¬ 
cations as well. The “Sterozone” unit, 
as the plant has been named, has a 
rated capacity up to 9000 gallons per 
hour; automatic parallel operation of 
units can be made to supply larger 
requirements. 

Raw water is pumped from the 
source through a filter to remove sus¬ 
pended matter and then passed to an 
absorber chamber where ozone, gen¬ 
erated by a high-frequency silent elec¬ 
tric discharge, oxidizes the bacterial 
contamination and delivers pure, 
s|>arkling, fresh water that has no taste 
or odor. Unlike water that is disin¬ 


fected by the addition of chlorine, 
there is no danger of overtreatment 
which may result in an unpleasant 
taste that may force troops to prefer 
untreated, contaminated water. 

Power for the plant is supplied from 
an automatic gasoline-engine driven 10 
KVA., 220-volt, 3-phase power plant. 
This unit is self-starting and self¬ 
regulating. The only attention re¬ 
quired is lubrication and fueling All 
mechanism is driven by a five-horse- 
power, 220-volt, 3-phase electric motor 
on which is direct mounted the treated 
water supply pump and coupling. 
Connected to the other end is the raw 
water supply pump. Also driven from 
the motor shaft are the compressor, 
cooling water circulating pump, and 
the evaporative cooler. 

Ozone is generated by the silent blue 
electric discharge between aluminum 
plates maintained at 13,000 volts by 
a 2.0 KVA transformer. Ozonized air 
is injected directly into the absorlier 
through which it flows counter-current 
to the water in four separate stages 
Diffusion, injection, turbulation, and 
scrubbing obtain efficient absorption 
of the ozone. 

[For a more comprehensive discus¬ 
sion of the principles involved in water 
sterilization with ozone, the reader is 
referred to page 136, March 1942 
Scientific American .—The Editor.] 

DRY ROT 
Occurs Only When 
Moisture Is Present 

There is no real “dry rot” that at¬ 
tacks wood and causes it to decay. 
Wood must contain more than 20 per¬ 
cent of moisture liefore fungi can grow 
in it. What is ordinarily called “dry 
rot” is caused by one of a few species of 
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White Collar Men are Still a Dime a Dozen! 


I OOK around your office. A few men have 
J “arrived”. They are the executive*, earn¬ 
ing big money. The others are what the top 
men in the company call “white-collar work¬ 
ers”—able, conscientious, hard-working — 
perhaps with specialized training, but they 
are nevertheless figuratively worth a dime a 
dozen. 

WHAri thi DirrniNCl between the executive 
and these “white-collar workers”? That's the 
question being asked by men who have hopes 
• . . men who want to climb out of the rut 
and into the top-flight class themselves. The 
answer is— there's very little difference! 

Has the man who makes $5,000 twice as much 
brains as the man who makes only $2,500? 
Has the man who makes $10,000 twice as 
much brains as the man who makes $5,000? 
Of course not! And it would be amazingly 
easy for many men to transform an average 
•alary into a large salary! 

HOW ITS DO Nil The difference between suc¬ 
cess and merely “getting along” lies in execu¬ 
tive training. In the old days, successful 
executives had to gain their ability through 


long years of experience. But as business be¬ 
came more complicated, educators became 
business-minded. Many big universities added 
schools of business; the Alexander Hamilton 
Institute was founded—and since then has 
pointed the way to success to more than 
400,000 men! 

HOW YOU CAN DO IT. The Institute has or¬ 
ganized and formulated the knowledge of the 
country’s most successful business men. Co¬ 
operating with it are dozens of leaders like 
Bdward R. Stettinius, Alfred P. Sloan and 
Thomas J. Watson As a result, the Alexander 
Hamilton Institute offers you modem, up- 
to-the-minute training and information you 
would almost have to give your right arm to 
gain by any other method 1 


CUSTOM-MADI TO SUIT YOUR NODS. Please get 

this fact clear in your mind. The Alexander 
Hamilton Institute offers a PERSONAL 
service, geared not only to YOUR partic¬ 
ular needs , but to your particular needs 
TODAY—whether you are a young man 
just earning his first business laurels , or 
a busy corporation official who wants to 
keep up with rapidly changing economic 
conditions . 

PUT IT UP TO US. Why not prove to yourself 
that you have the first quality of an executive 
—the ability to make a decision? Write us for 
a free copy of that important little book, 
“Forging Ahead in Business”. For many men 
this simple act has been a major turning- 
point in life! 




riurtR&oF 

\ standing- snu. y 

lasfti 


Alexander Hamilton Institute, Inc. 

231 Astor Place, New York, N. Y. 

Please mail me, without cost, a copy of “Forging 
Ahead in Business”. 

Name .. 

Business Address. 

Position. 
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fungi that grow rootlike strands that 
serve as pipelines through which they 
draw into dry wood the water they 
must liave to live and to destroy the 
wood. These rootlike strands must reach 
moist soil or some other source of mois¬ 
ture if the ‘‘dry rot” is to cause decay 
of the wood, say United States Depart¬ 
ment of Agriculture scientists who have 
studied the various forms of wood de¬ 
struction. 

Wood kept dry, they emphasize, is a 
permanent building material. One way 
to prevent decay of wood is to inject 
into it preservative chemicals that pre¬ 
vent fungus growth. The other way is 
to keep it dry so that fungi can not 
live. Even the “dry rot” fungi can not 
develop if water can be kept beyond 
their reach. 

SULFA-DOG 

Tha Sulfa Drugs Also Work 

Wonders in Canlno Curos 

T uk big five in chemo-therapy— 
sulfapyridine, sulfanilamide, sulfathi- 
azole, sulfadiazine, and sulfaguanidine 
—are proving to be valuable drugs in 
veterinary practice, according to Dr. 
Arthur Bryan, Baltimore veterinarian. 

fri compound fractures, no matter 
how serious the wound or the possi¬ 
bility of sepsis, sulfnamide powder 
can be dusted into the wound and 
healing occurs without infection or 
even wound fever. Peritonitis may be 
entirely prevented in small animals by 
impluuting powdered sulfa drugs as a 
|M>st-o|>erative procedure. In fact, in¬ 
fections of all kinds in our domestic 
animals appear to be more or less 
doomed to extinction, if the new sulfa 
drugs are used in time. Infections of 
the eye and car respond promptly to 
sulfapyridine, sulfadiazine, or sulfathi- 
azole, when these j>owdered drugs are 
worked directly into the infected re¬ 
gion. Summer diarrhea and dangerous 


food poisoning infections, particularly 
of small animals, respond to the re¬ 
cently developed drug, sulfaguanidine, 
which has a selective action on the 
intestinal tract. 

These sulfoamide drugs, while per¬ 
forming modern veterinary medical 
miracles, are toxic and dangerous in 
the hands of the laity, and the up-to- 
date veterinarian alone is competent to 
prescribe these drugs for the benefit 
of our animal population. 

FISH 

And Tkalr Reaction 
To Air Raids 

IVIkmhkiis of angling clubs in various 
parts of Britain, where heavy air raids 
have been experienced, report that fish 
bite much better on the day following a 
severe blitz in the district. It is believed 
that the loud noises caused by explod¬ 
ing bombs, gun-fire, and so on have the 
same effect on fish as thunder. A bad 
thunder-storm always upsets fish and 
prevents them from feeding and conse¬ 
quently they are apt to feed vora¬ 
ciously when the disturbance is over. 

DECALCOMANIAS 

For CJiinawore Mado by 
Photographic Procoss 

A new process for making chinaware 
dccalcomanias, which substitutes pho¬ 
to-lithography for hand-lithography in 
preparing plates from which decalco- 
manias are printed, makes possible 
exact and yet rapid reproduction of 
artists’ designs. American independ¬ 
ence in chinaware decalcomanias is 
expected when volume production by 
this method is attained. Seventy per¬ 
cent of the decalcomanias used by 
American chinaware manufacturers 
were im|>orted at the start of the war. 


An increasing scarcity of decalcoma¬ 
nias helped create unprecedented back¬ 
logs in chinaware orders. 

In the new process, artists’ designs 
are photographed through color filters 
and reproduced on sensitized metal 
plates, instead of being tediously stip¬ 
pled by skilled craftsmen on soft 
stone. The designs are then transferred 
by use of a special offset lithograph 
press. 

It is pointed out that a more beau¬ 
tiful chinaware will be available in all 
price ranges because photo-lithography 
can reproduce not only more intricate 
designs but do so with finer gradations 
of shading and blending of colors. The 
color shade of one plate is said to 
achieve an effect which formerly re¬ 
quired three shades of one color, or 
three different stone plates. 

In transferring an artist’s design to 
a stone plate, the craftsman stipples a 
maze of tiny dots with stippling pens. 
However, even the most skilled work¬ 
men are unable to stipple all the fine 
dots necessary to copying the design 
exactly. By contrast, the sensitive 
photograph plate misses nothing be¬ 
cause it actually reproduces the design 
itself. 

The artist’s work is photographed 
through color filters for each color in 
the sketch. The camera detects and 
reproduces every detail and vestige of 
a particular color in the design, though 
it may not be visible to the naked eye. 
From each negative a positive is devel¬ 
oped, and from that positive is made a 
sensitized metal plate for the offset 
lithograph press. The plates, inciden¬ 
tally, may be reused by etching off and 
regraining. 

Petit |K)int decalcomania patterns— 
which American manufacturers for¬ 
merly considered very difficult and 
have been hesitant in supplying—are 
now being reproduced on dinnerware 
by photo-lithography. On imported 
ware, such designs are completed by 
hand in order to obtain the delicate 



L##f: Photographing on artist's dosign for dacaleomanla mss. Right: Printing doeals an hlgb-spaod prats 
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When Gorilla savageiV isits a City Classroom 
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effect of many-colored needlework. The 
new domestic process eliminates the 
need of this supplementary touching 
up, as the camera exactly reproduces 
the intricate pattern and fine shadings 
of the artist’s sketch. 

Black and brown etchings of historic 
shrines and other scenic designs can he 
copied for the decoration of service 
plates with no loss of artistic quality. 
Pictorial designs transferred by the 
hand-lithograph process appear faded 
in comparison. Photo-lithography as¬ 
sures not only complete color control 
for decalconiania patterns but also 
combinations of line and half-tone 
which are beyond the scope of the 
hand method. 

Research work on this new process 
of producing deealeomanias has been 
conducted by the Ceramic Products 
Division of the du Pout’s R & H. 
Chemicals Department, long experi¬ 
enced in manufacturing ceramic colors. 
After many months of work, a satisfac¬ 
tory process was developed and in¬ 
stalled on a semi-works scale at a lith¬ 
ograph plant in New Jersey These 
superior deealeomanias made by the 
new process found ready acceptance by 
chmaware manufacturers Demand ex¬ 
ceeded supply of deealeomanias from 
the start, and there is still no indica¬ 
tion when equipment will be available 
to make deealeomanias sufficient to 
meet demand 

SOY BEANS 

Uses Have Been Widely 

Developed by Research 

The Jaok-and-the Beanstalk growth of 
the soybean crop and the soybean prod¬ 
ucts industry in the United States has 
not been a fortunate accident. Instead, 
“it has been made jHissiblc through the 
results of research” by government 
agencies and by the industry, according 
to T. H. Hopper of the United States 
Department of Agriculture. 

Some of the steps in this “phenome¬ 
nal development,” which has added a 
major crop to American agriculture, and 
two items already important in com¬ 
merce—soybean oil and soybean oil 
meal—are the following: Improved va¬ 
rieties have been selected and bred from 
foreign seed; utility and climatic adap¬ 
tations of su|>erior varieties have been 
improved and farmers have learned to 
grow the crop; industrial equipment has 
been developed and greatly improved; 
the chemistry and physics of soybean 
oil have been investigated, anil methods 
of refining and improving it for various 
uses have been studied, and the amount 
of the meal now used for the manufac¬ 
ture of adhesives and plastics may very 
materially increase; systematic market- 


T O city classrooms Rausch & I-omb Balop- 
ticons have brought Gorilla savagei and 
other denizens of the wilds . . to dust- 
shrouded schools of Mid-Western plains, the 
rainhow-hucd marvels of the Bermuda Deep 
to mountain schools, the architectural 
wonders of spired Manhattan. 

Scenes from the far corners of the earth, 
photographs requiring costly expeditions to 
acquire, specimens found once in a scientist's 
lifetime—are now presented for leisurely, de¬ 
tailed classroom study by beginner and expert 
alike. 

All this is made possible because of the 
Bausch & Lomb Balopticon, a simply oper¬ 
ated, economical still projection instrument. 


ing of soylieans has been instituted, offi¬ 
cial grade standards have been devel- 
oped. As a result of this work soybeans 
have become one of the commodity 
items of futures trading. 

TELEVISION LIGHT 
Supplemented With 
Fluoreseent Tubes 

Even with the increased efficiency of 
television transmitting equipment 
which has been brought about in re¬ 
cent years, studio designers still are 


So universally is this projector used that the 
trade name “Balopticon” has become a com¬ 
mon noun to be found in the modern dictionary. 

To the pupil in the classroom, to the scien¬ 
tist working with precision optical instru¬ 
ments and to the wearers of Bausch & l,omb 
eyewear, the Bausch & Lomb name stands 
for optical excellence I his name, through the 
many years of the company's existence has 
become a part of the pattern of American 
living 

BAUSCH & LOMB 

OPTICAL CO. • ROCHESTER, NEW YORK 

ESTABLISHED 1 8 5 3 


faced with problems of heat generated 
by the high-intensity light sources re¬ 
quired for satisfactory television pick 
up. 

As a new attack on this problem, 
Weslinghouse engineers have recently 
installed in the Dumont experimental 
television studios in New York City 
a lighting system which combines faith 
incandescent and fluorescent lamps. 
In this installation, 95 jiercent of the 
heat felt by the actors is generated by 
the filament lamps. Performers are 
normally placed about 10 feet from 
the lights, which consist of 18 300-watt 
incandescent spots and 18 40-watt 


AN AMERICAN SCIENIIIIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENT 
FOR NATIONAL DEFENSE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 


APRIL 1948 • SCIENTIFIC AMERICAN 


195 








fluorescent tubes. The fluorescent 
lamps alone supply approximately 300 
footcandles, the reflector spots being 
used to bring local lighting levels up to 
1000 footcandles. The 480 watts of 
fluorescent lighting provide approxi¬ 
mately 40,000 lumens of light, the 3600 
watts of incandescent about 30,000 
lumens If incandescent lights alone 
were used, another 1500 watts or 



Incanduscunt plus fluorescent 


more would be required to provide the 
same number of lumens of light on 
the performers. This, of course, would 
result m greatly increased heat 

In the experimental set-up shown 
in one of our photographs, the fila¬ 
ment lamps are used only during ac¬ 
tual broadcasting. Rehearsals and 
preliminary work prior to going on 
the air are done under the fluorescent 
lamps alone. 

FINGER-SIZED 

Small Fluorescent* 

Requirt High Voltages 

How fluorescent lamps may be 
stretched into long ribbons like neon 
sign tubing, was described recently by 
Dr. J. W. Marden and George Meister 
of the Westinghousc Lamp Research 
Laboratories. In their rejiort presented 
before the Illuminated Engineering So¬ 
ciety it was indicated that finger-sized 
fluorescent lamps must be a “high- 
voltage” type as compared with the 10,- 
000,000 low'-voltage fluorescent lamps 
now' in use throughout the United 
States. High-voltage lamps were de¬ 
fined as operating at several hundred or 
more volts. 

The research scientists explained that 
the biggest fluorescent lamp now manu¬ 
factured is five feet long, 4i inches in 
diameter, and consumes 100 watts at 
line voltages. A 100-w r att tube one-half 
inch in diameter would have to be 44 
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feet long and would need 4000 volts 
to supply as much light as the five-foot 
giant. 

In discussing the practicability of 
high-voltage fluorescent lamps. Dr. 
Marden and Mr. Meister agreed that 
they would undoubtedly be used spar¬ 
ingly where high levels of lighting are 
required, because the amount of light 
per foot is low' in comparison with or¬ 
thodox lamps In coves, how’ever, and 
in places where concealed lighting may 
Ik* wanted and low levels of illumina¬ 
tion are satisfactory, they might have 
considerable utility. 

AIR ARCHEOLOGY 
War Fails to Step 
British Archeologists 

In the thick of the Battle of Britain, 
flying archeologist O. G. S. Crawford, 
by arrangement with the Air Ministry, 
undertook an aerial survey of ancient 
buried rums of the Roman city of 
Verulamium near St. Albans. 

Prolonged drought had scorched grass 
growing over part of the Roman city, 
causing brown streaks to form with 
unusual plainness on tennis courts and 
cricket grounds there. These streaks 
reveal a chess-board plan of the buried 
Roman city, its streets and buildings. 
Photographed from 8000 feet, the 
scorched field has added new features 
to archeological knowledge of one of 
ancient Britain's outstanding cities. 

A widening of the ancient east-west 
road of the city formed w hat may have 
been a parking area of the 2nd Cen¬ 
tury A.D., Philip Corder, curator of the 
Verulanuum Museum, reports in the 
British Journal, Archeology , from study 
of the air views, according to Science 
Service. The plan of a small Romano- 
Celtic temple and evidence of many 
other buildings are disclosed. 

GLACIERS 
Of Comparatively 
Recant Origin 

Gla( ikhh in the Sierra Nevada moun¬ 
tains are recent in origin and are not 
relics of the Great Ice Age as tourists 
are frequently told by guides, according 
to Dr. Francois E. Matthes, of the 
United States Geological Survey. 

“The small glaciers of the Sierra Ne¬ 
vada are commonly believed to be 
shrunken remnants of the large glaciers 
of the Great Ice Age,** Dr. Matthes 
says. “However, facts indicate that 
these glaciers have been in existence but 
a short time and are successors to, 
rather than remnants of, the lee Age 
glaciers. They probably originated at 


about the same time as Owens Lake, 
which is fed by the snows of the Sierra 
Nevada. From its salt content, the age 
of the lake can be estimated as less 
than four thousand years. 

“The lake and glaciers therefore may 
have t>een created w’ith the advent of 
the present relatively cool and moist 
conditions which followed the lee Age. 
It is probable that they made their last 
advances in the 17th, 18th. and 19th 
Centuries, and that the glacial deposits 
in the region date from the last great 
advance in about 1850.” 

Evidence of the youth of the Sierra 
Nevada glaciers is seen in the relatively 
small bulk of the material deposited by 
them, Dr Matthes declares. This male- 
rial could not represent an accumula¬ 
tion of ten thousand years, the time 
that has elapsed since the Ice Age. 

e # e 

STERILIZER—Equipment used for can¬ 
ning salmon at Ketchikan, Alaska, Is 
being used for packaging first aid kits. 
Tke kits are delivered by the machine 
sealed and sterilised. 

a a a 

DEODORIZER 

Of Naw Design, For 
Homo, Office 

Foim ranniiitt-rs filled with activated 
carbon, a dust filter, and a circulating 
fan operated by a 40-watt motor are 
the essential parts of a newly designed 
odor adsorber recently announced by 
W. B. Conner Engineering Corjiora- 
tion. This unit, enclosed m a metal cab¬ 
inet, is intended for use m homes, 
offices, liospifal rooms, and so on where 



Carbon does tha trick 


the air is sometimes contaminated by 
odors or certain gases. 

In operation, the contaminated air 
is drawn into the Dorex Odor Ad- 
sorl»er, as the unit is called, by means 
of a fan. It is then drawm through the 
dust filter and then through the acti- 
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valed coconut-shell curiam before l>c- 
ing returned to the room. The carbon 
adsorbs the odors or pis in the air so 
that all the impurities remain in the 
unit and only clean, odor-free air is 
discharged. The carlam can be reacti¬ 
vated, ujH)ii saturation, and used over 
and over again The air handling rapac¬ 
ity of the unit illustrated in these 
columns is approximately 100 cubic 
feet per minute 

SKULL CUPS 

Odd Drinking Vessels 
Used in America 

Somk of the earliest Americans made 
drinking cups of human skulls, accord¬ 
ing to l)r. Ales Hrdlieka. Curator of 
Physical Anthropology of the Smith¬ 
sonian Institution, who found new ex¬ 
amples of this macaber practice in vil¬ 
lage sites on Kodiak Island 

The Kodiak Islanders whose remains 
were studied were among the first mi¬ 
grants from Siberia to settle on the 
North American continent They were 
cannibals, so there was no shortage of 
skulls from which to make the cups 
The practice, it is believed, was not 
solely utilitarian. The Pre-Koniags, as 
Dr Hrdlieka calls the long-vanished 


}Hx>pIe, may have used skulls of valor¬ 
ous enemies for cups in the Mief that 
some of the virtues of the former owner 
would he transmitted to the leverage. 

Al one time, l)r Hrdlieka says, the 
practice was widely distributed over the 
world and dates hack at least to the 
late Stone Age in Euro|>c In America it 
can he traced over both continents The 
Araucanians of Chile honored some of 
the slain leaders of Spanish exjmditions 
against them by cornerting their skulls 
into IhjwIs. 

EARLY SMOKING 

U$« of Pipos Dated 
to 5th Century 

T.hi- American Indians introduced the 
list* of tobacco to early Euroj>ean ex¬ 
plorers, hut who introduced it to the 
Indians? This question is probably un¬ 
answerable, hut evidence of the earliest 
known smoking of pipes, dated at some 
1500 years ago, has l»ccn found by the 
Field Museum Archeological Expedi¬ 
tion to the Southwest. The fuel may 
have been tobacco, or may have been 
oak lca\es, grasses, or something else. 

This is one of the discoveries reported 
by Dr Paul S Martin, chief curator of 
anthro)M»logy at Field Museum of Nat¬ 


ural History, and leader of the exj>edi- 
tion, UfKin his return from a prehistoric 
site which he and associate archeolo¬ 
gists have been excavating in New 
Mexico 

The ancient village which the ex|>e- 
dition brought to light, in the ruins of 
which a number of pij>cs w'ere found, is 
estimated to have flourished alamt the 
5th Century V D , or approximately a 
thousand years before the first white 
man invaded America and learned 
about smoking. Memliers of all trilies 
of Indians in the area from the (Jrcat 
Lakes to Argentina have had the smok¬ 
ing habit for centuries, says Dr Martin, 
hut the people who inhabited the vil¬ 
lage he has unearthed may have been 
the very first to indulge. 

MOTOR MOLES 

Cars Oparata Under 
Ideal Conditions 

Down under Detroit, two topless 
roadsters without license plates roll 
over 22 miles of roadways many tunes 
daily. They travel in weather always 
dry and clear, climb no kills, halt for 
no traffic lights 

These roadsters arc the foreman’s car 
and the service car for a rambling, 
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For All Research and Industrial Applications 

1. High intensity, all purpose ultraviolet generators 
of the complete high-pressure Mercury Arc Spec¬ 
trum. 

2. Burner envelopes are made of finest quality Fused 
(Quartz. 

3. Low initial cost, highly economical operation. 

4. Most efficient and durable source of ultraviolet. 

5. Operate automatically from ordinary power supply. 

SOME IMPORTANT USES: 

Photochemistry, Microscopy, Polarimetry, Spec¬ 
troscopy, Fluorescence Analysis, as a catalytic 
agent and many others. 

HANOVIA HIGH PRESSURE QUARTZ MER¬ 
CURY ARC BURNERS are available in all sizes 
om 90 watts to 4500 watts. Individual burners and controls 
5r alternating current, without lamp housing, can be fur- 
ished for special purpose applications. 

Write for complete information on the equipment in which you are interested 
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160-acre salt mine 1100 feet under De¬ 
troit. The city traffic rumbles on above, 
neither affecting nor affected by the 
mine beneath it. The mine also has 
many miles of narrow-gage railroad and 
electric locomotives moving trains of 
cars loaded with lumps of blasted-out 
salt to the crushers, graders, and sort¬ 
ers. It also has an office and even a 
machine shop to keep the machinery in 
order. Getting the roadsters into the 
mine was a problem. They wouldn’t fit 
into the elevator with the tops on. 
Since there was neither rain nor sun, 
nor snow, nor hail in the mine, the tops 
were removed and the cars were low¬ 
ered into the shaft. 

TARTARIC ACID 
From Corn Bocomos 
A Possibility 

Witu imports of tartaric acid cut 
sharply by war, and with its price 
increased nearly 150 percent, the 
United States Department of Agricul¬ 
ture is watching the results of research 
that indicate the possibility of con¬ 
verting corn into tartaric acid 

Dr O. E May, Director of the 
Northern Regional Research Labora¬ 
tory at Peoria, Illinois, has reported 
that research workers of the Labora¬ 
tory have developed an efficient and 
cheap 'means of producing from corn 
sugar an intermediate product, 5-kcto- 
glucotiic acid, from which tartaric acid 
may be synthesized. The method 
worked out on a lalioratory scale will 
lie tested in pilot plant equipment The 
United States has a plentiful supply of 
corn sugar or glucose. 

• • • 

PORCELAIN — Dtftme-nttdtd plastics, 

aluminum, and hard rubbur art being 
rtplaetd in many casts by a ntw fypt 
of porctlain dtvtloptd by Wasting- 
houst. 

• a • 

CORROSION 

Rtiishd By Powder 
For Damaged Tin Surface* 

When tin surfaces have been dam- 
aged by handling, or worn away through 
use, or burned away in wxlding, the de¬ 
fective area can he repaired with a new 
metallic coating ]>owder made by Amer¬ 
ican Solder & Flux, The repair material, 
however, is not intended for use in con¬ 
tainers that come in direct contact with 
food. 

In use, the metallic powder is placed 
on the area to be repaired and heat is 
applied. Since the powder has a lower 


melting point than tin, the heat used 
for melting it does not disturb the orig¬ 
inal surface. It is stated that a sur¬ 
face repaired with this powder is rust 
and corrosion resistant and resembles a 
tinned surface in appearance. 

MATCH SOLDERING 
Mad# Passibla With 
New Units 

Strong, perfectly soldered electrical 
connections can be obtained without 
the use of the conventional soldering 
iron or torch, through the medium of 
“Jiggcis.” Each Jigger is a small self- 
contained soldering unit consisting of 
the correct amount of 50-5U solder and 
flux hermetically sealed within a water¬ 
proof heat-generating outer shell. 

The sequence of operations in using 
these soldering units is shown in one 
of our illustrations. The wire splice is 



Slip If or twlftud wires, ignite 
with match: Soldered joint results 


pushed into a Jigger and a lighted 
match is applied to the outer shell The 
shell ignites and produces the correct 
temperature to flow the solder into the 
splice ’I'lie burned shell is then dropped 
off, leaving a clean soldered splice. 

PEAT 

Brown Gold Of 
Alaska Muskegs 

Alaska has u virtually untouched 
“Klondike” in its 110 million acres of 
peat muskegs—if anyone can develop 
satisfactory and inexpensive ways of 
packing and transporting the peat 
Farmers and gardeners use commercial 
peat to supply soil humus. They also 
use f>eat for bedding in stables and as 
poultry litter that, in turn, becomes val¬ 
uable manure. Several kinds of }>eat 
make good composts when combined 
with waste materials Alaska ferti¬ 
lizer supplies also include fish-canning 
wastes. 

The United States Department of 
Agriculture recently concluded a pre¬ 
liminary survey of the }>eat resources of 
Alaska, with a view to jHissible encour¬ 
agement of a small-scale peat industry. 
Many muskegs are accessible from the 
coast. 

The survey revealed sphagnum moss 


peats and sedge peats, both desirable 
for improving soils and for other agri¬ 
cultural uses. Through ages, this peat 
has accumulated on the surface and 
now forms layers from four to six or 
more feet deep. Only simple tools are 
needed to dig the peat. The surveyors 
made no exact estimates of supplies, but 
the reserves are ample. 

Chief obstacles to marketing Alas¬ 
kan peat are the short summer seasoh% 
sparse labor supply, and transportation 
problems. Local plants could dry, 
shred, and pack the peat, but economic 
studies will be needed before the De¬ 
partment can recommend development 
of an Alaskan peat industry. 

POWER ALCOHOL 
Not Yet Feasible or 
Necessary in United States 

P periodically there crops up a discus¬ 
sion regarding the use of alcohol as a 
motor fuel in the United States Some¬ 
times this discussion is motivated by a 
desire to conserve fuel obtained from 
petroleum ami sometimes by a desire to 
create more extensive outlets for agri¬ 
cultural products It is known, of 
course, that power alcohol is being 
widely used abroad and hence would 
seem to he a logical development in this 
country 

Because of the uncertainty of the ex¬ 
act status of fK)wer alcohol, from the 
standpoint of both technology and 
economy, it is interesting to note a part 
of a letter recently addressed by Presi¬ 
dent Roosevelt to Honorable Gordon 11 
Garland. Speaker of the \sseinbly, Cal¬ 
ifornia Legislator This letter was in 
answer to a communication from The 
Honorable Mr Garland regarding a 
joint resolution urging the establish¬ 
ment of plants for the conversion of 
surplus fruit and vegetables into alco¬ 
hol for use in national defense as an 
auxiliary fuel 

“While it is true,” stated the Presi¬ 
dent, “that a number of foreign coun¬ 
tries process agricultural materials for 
the production of alcohol as a motor 
fuel, it is equally true that the motor 
fuel economy of countries (assessing no 
petroleum resources is very different 
from such economy in the United 
States. It has never been established in 
this country that the conversion of agri¬ 
cultural products into motor fuel is eco¬ 
nomically feasible or necessary for na¬ 
tional defense. 

“On the other hand, it has been rec¬ 
ognized for some time that a real need 
exists in this country for the develop¬ 
ment of all the information possible on 
this very contentious subject. Hence a 
pilot-plant is being set up at the North¬ 
ern Regional Research Laboratory of 
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the Department of Agriculture at Pe¬ 
oria, Illinois, to make such studies. Un¬ 
til this plant is completed and has been 
in operation on a variety of agricul¬ 
tural products for such time as may be 
required for the collection of essential 
data, it would not seem advisable to 
undertake the project advanced in As¬ 
sembly Joint Resolution Number 21. M 

FIRE-SAFE 

Air-Conditioning Systom 
Firo Yields Lossons 

Fire-safe air-conditioning equipment 
is of primary importance to public 
buildings and stores where large num¬ 
bers of people congregate. For this rea¬ 
son a fire which originated in the air- 
conditioning system of a Toledo, Ohio, 
department store has been carefully 
studied with a view to determining 
measures to safeguard against similar 
occurrences in the future. 

The Toledo fire occurred in a four- 
story and basement structure, starting 
in the room housing the air-conditioning 
equipment. First indication of fire was 
smoke issuing from a louvre in the wall 
of this room. Then haze poured out of 
the air-conditioning ducts. The manual 
controls for the louvre openings and the 
control switch for the air-conditioning 
system were located in the air-condi¬ 
tioning room. Fortunately, an engineer 
was able to work his way into the room 
housing the equipment and pull the 
control switch just before the sprinkler 
heads operated and extinguished the 
fire 

The only direct fire damage was to 
the interior of the air-conditioning room 
and its equipment. Damage by smoke 
to merchandise was remarkably small, 
apparently because some of the parti¬ 
cles were removed from the smoke by 
the fiber-glass filters of the air-condi¬ 
tioning system. These filters, coated 
with a non-flammable dust-holding oil, 
also acted as a fire barrier to prevent 
spread of fire through the ducts. 

It is apparent that the fire actually 
started in an accumulation of flam¬ 
mable material which may have been 
drawn into the air-conditioning room 
through the return louvres located at 
floor level. Since the fire these louvres 
have been relocated seven feet above 
the floor. Also, the louvre and motor 
controls have been removed to the out¬ 
side of the air-conditioning room where 
they can be more easily reached. 

This fire clearly shows that the impor¬ 
tant factors to be considered in install¬ 
ing air-conditioning equipment are as 
follows: Automatic dampers should be 
provided on both sides of filter cham¬ 
bers; fine screening should be placed in 
all return ducts or louvre openings to 


IMMEDIATE DELIVERY 
LATEST TYPE INDUSTRIAL & LABORATORY EQUIPMENT 


BRONZE GEAR AND 
CENTRIFUGAL PUMPS 



With 

Inlet Outlet Price A v motor 



No. 

1 Centrifugal 

14' 

$ 5.50 

S25.00 


No 

4 


v 

ft* 13.50 

32.00 


No 

9 


ift* 

1 ' 16.00 

30.00 

No 


Gear 

Vk" Price $ 9 00 

With AC motor 

925.00 

No 

2 



10.00 

*• 

27.50 

No 

3 


- 

II 50 


28.50 

No. 

4 


ft* 

12 50 


32.00 

No 

7 


k* 

15.00 

•• •• •• 

37.50 

No 

9 


i * 

16.50 

«« •« U 

40.50 

No 

11 


114* 

48.50 

•• «• II 

on request 



HEAVY DUTY TWIN COMPRESSOR 

Complete automatic twin cylinder outfit 
fully equipped with a heavy duty l A 
H.P motor, air tank (300 lbs test— 
150 lbs. A.W.P.), automatic adjust¬ 
able pressure switch, gauge, check 
valve, safety valve and drainer, etc. 
Delivers 150 lbs. pressure. Displace¬ 
ment 1.7 cu ft. per min 

Models S H T >4 

12" x 24" tank A C. 110 or 220 v. 60 cycle 

$57.50 

16" x 30" tank A.C. 110 or 220 v. 60 cydR 

$64.50 

Lame stock of air compressors, Vk H.P. to 20 
H.P. A.C. and D C. f all voltages, 1 to 120 

C.F.M displacement, built for all requirements. 
Additional data on request. 


DURAKOOL MERCURY SWITCHES 


Synchronous Motors 


Thin metal mercury twitch orrreomes faults of 
usual mercury switches May be turned a Tull 
360° Has thousands of known applications from 
tiny lab instruments to gigantic power oontrola. 


1 Amp $1.10 30 Amp. 

3 Amp . 1.65 35 Amp 

ft Amp . 1.65 6ft Amp 

10 Amp . . 2 00 300 Amp 


. $3 15 

5 50 

...11.00 

50 00 



R r o w n A 
8 h a r p o 
pumps, new. 
can be used 
for gawdlne. 
oil, kero 
tene. and 
other fluids 
8ta n d a r d 
\i m input 
and output 
pipe thread 
In shaft 
*e 4x3 \ 

3)4 (Hutu 


$5 00 
20.50 


New Kmeraon 100th HP. 900 RPM 110 
volt 60 cycle hollow 25/32 shaft vertical or 
horizontal mount, no base Has many ap¬ 
plications §7.50 


EXHAUST PANS. BUCKET BLADES 
Gnnnral Elnctrlc A.C. 110 volt motors. 

RPM cu ft Price 
per min 

V 1550 550 112.00 

10" 1500 550 13.50 

13* 1750 800 10 00 

IB" 1750 1800 21.00 

16" 1140 1650 27.50 

18" 1750 2.100 22 50 

18" 1140 2100 32 00 

20" 1140 2800 36.00 

24" 1140 4000 42.00 

34" 850 3800 45.00 

other voltages A frequencies available at slightly 
higher price* 




Ideal spraying outfit for all liquids such as paints, 
enamels, etc Can also be used Tor cleaning, tire 
inflating, and general purposes Kq nipped with 
General Electric, )4 UP. a c motor Quincy air 
compressor, adjustable safety talte, and 100 lh air 
gauge A heaty duty Plummer spray gun with 15 
feet of hose Weighs onlv 60 lbs Price CdR AA 
Complete and ready for operation. 



and deodorizes the air 
factory, office or home 
Onh 10 watts 


COROZONf 
OZONATOR 

An elm trlral device 
that contorts ordi¬ 
nary oxygen Into 
o/i me Revitalizes 

Hull able for laboratory, 
110 toll At 



Suitable tor heating liquids, tanks, kettles, eto. 
(1 KW ralxe-t temperature 100° F 1 aallons per 
hour ) Fitted tor Ity" iron pipe thread Pan 
be used as 110. 220 tolt or 3 heat 110 volt. 


600 Watt 
750 “ 



1200 Watt 
2000 “ 


$15 00 




F0R0ED DRAFT BLOWERS 00MPLETE WITH MOTOR 


TYPE 

H.P. 

RPM 

PIT FT MIN 

INLET 

OUTLET 

PRICE 

u 

1/20 

17ft0 

160 

4%* 

•i** 

U 2 00 


% 

1750 

3ft0 

6%" 


25 00 

l 

1/6 

1750 

535 

6 ' 

4 ft* 

SO 00 

1% 

% 

1750 

930 

7V4* 

6 " 

37 50 

1% 

% 

1750 

1900 

9W 

7 * 

75 00 


1*1UCK,8 QUOTED ARE FOR AC 110 V. #0 CYCLES ONLY. 
OTHER VOLTAGES ON REQUEST 



PIONEER AIR COMPRESSOR CO., Inc. 

120-t CHAMBERS ST. NEW YORK CITY, N. Y. 


APRIL 1944 • SCIENTIFIC AMERICAN 


199 









THE 

ASTORIA APARTMENTS 

of THE WALDORF-ASTORIA 

ONE-ROOM APARTMENTS THAT 
"LIVE” LIKE THREE ROOMS 

Living-room, to dining-room, to bedroom ... presto changes that 
take place easily and giacefully... in apartments designed for 
greatest “livability’’ on conservative budgets. Surprisingly reason¬ 
able leases by the year, season or for shorter periods. Also “Town 
House” suites in 2, 3 and 4 rooms. 






1. This attractive living-room . . 

2 . becomes, magically , a dining - 


3 .and, finally , a sleep-inducing bed- 




ins pcction invited. 
Descriptive booklet on request. 


THE WALDORF-ASTORIA 

PARK AVENUE • 49TH TO 50TR • NEW YORK * 
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prevent flammable material from enter¬ 
ing; air filters should be of a type that 
will not burn; horizontal duets should 
have a number of door openings for ease 
of cleaning; remote control at an easily 
accessible point should be provided for 
louvres and motors; all portions of the 
room housing the air-conditioning ap¬ 
paratus should be equipped with sprin¬ 
klers. 

BLACKOUT BULB 
Yields Blue Light, 

Directed Downward 

Dkhicnkd for blackout lighting in air 
raids, a new blackout bulb provides 
downlighting in a soft beam of blue 
light that is safe for indoor visibility 
during blackouts The bulb, just an¬ 
nounced by the Wabash Appliance 




Blua light for blackouts 

Cotporation, is lined inside with a 
silver refleetoi lining that hides all 
filament glare and projects the light 
downward Light leaks are prevented 
by a black silicate coating that covers 
the bulb up to the extreme lighting 
end, which is a deep blue. 

FLAMEPROOFING 

Mode Possible By 
Laboratory Curiosity 

IliVMiY minute and a half—on the 
average—a home catches fire some¬ 
where in the United States. Blazes 
often start from fireplace sparks Some¬ 
times a flimsy window curtain blows 
over a gas range burner. Smoking in 
bed is a common dangerous practice. 
And children still play with matches. 

From now on, such fires need never 
happen. Thanks to chemical research, 
all the flammable fabrics in the home 
may be “flameproofed” simply and 
effectively. With many of them, it a as 
easy as starching on wash day. 
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Annually, some 8700 fatalities from 
burns are listed, along with countless 
injuries. Many of these are attributable 
to clothing that caught fire. 

A great decrease in such accidents 
is foreseeable by “flameproofing” our 
clothing. The sheerest negligee, a vel¬ 
vet evening gown, the arc-welders 
overalls, the little girl’s frilly party 
frock, all may be treated by dipping 
or spraying with the chemical so that, 
though they may char upon contact 
with flame, they will not flame or sup¬ 
port combustion. 

Fabrics immersed in a solution of 
one pound of the new fire retardant, 
ammonium sulfamate, to one gallon of 
water, and then drier!, will remain in¬ 
capable of supporting fire until washed, 
when the treatment is repeated Dry- 
cleaning does not remove the fire pro¬ 
tection quality or appreciably impair it. 

Moreover, this chemical newcomer, 
first announced on page 140, March 
1942 Scientific American, is said to be 
unique because it does not affect the 
“feel” or appearance of fabrics. Indeed, 
it takes an expert—or a flame—to dis¬ 
tinguish between treated and untreated 
goods. 

Until three years ago, sulfamic acid, 
the crystalline powder from which the 
ammonia salt for flameproofing is 
made, was a laboratory curiosity. All 
known methods of producing it were 
prohibitively costly, and had always 
been since the acid was first tediously 
prepared by the Swedish chemist 
Berglund 68 years ago 

Then, in 1939, at the Ex peri mental 
Station of the Du Pont Company, an 
economical way of making sulfamic 
acid was developed. At that time 
scarcely a single practical use was 
known for the acid. 

But a few weeks ago a plant to 
manufacture the new industrial chem¬ 
ical by the tons was opened It is the 
first and only plant of its kind in the 
world The reason for it being built is 
that sulfamic acid and its derivatives 
are now known to be useful for more 
than a dozen important purposes, 
ranging from leather tanning and dye¬ 
ing processes to killing poison ivy and 
ragweed—and now flameproofing tex¬ 
tiles. 

Because it affords such a high degree 
of protection against flame anil flying 
sparks, the fire retardant has for some 
months been used in airplane manu¬ 
facture, in workmen’s clothing in steel 
mills and in shipyards. A disastrous 
fire in the chemical laboratory of a 
large university recently led to the 
flameproofing of students’ “lab” 
smocks. 

Of particular importance, safety 
engineers point out, is the flameproof¬ 
ing of pile fabrics. These arc prone to 
“flash” burn—that is, flame will liter- 


U. S. Army Lighting Plan ft, Ntw 

Gasoline Driven. 

"Delco” 1000 watts, 

120 volt direct cur¬ 
rent generator Sin¬ 
gle cylinder, 4 cycle 
air cooled 2\4 inch 
bore, 5 Inch stroke, 

1400 RPM, battery 
■tart ignition. 

Weight 340 ibs. 

r.lce . *200.00 

Additional data on 
request 


Build Your Own Searchlight 
II. S. Army Parabolic Mirror 
Proclsion Quality 

FOCAL GLASS 
D1A LENGTH THICKNESS PRICE 
11 In. 4 in »4 In $15. 

30 in 12H in 7/16 in 75. 

36 in 18% in 7/16 in I*5. 

Made by Rausch A Lomb A Par¬ 
son a Perfectly ground and high¬ 
ly polished 

A ftw 60 In. slightly nsnd mntal 
mirrors on hand. 




EDISON STORAGE BATTERIES 

Cells are in excellent oondltlon Complete with solu¬ 
tion connections and trays Prices below are about 
10% of regular market price Average life 20 years 
Two-\ear unconditional Guarantee. 


A*4 Amp lira 150 

Fa »• OO 

A*6 Amp Hra 225 

La • OO 

A*7 Amp Hra 2A2 

Ka 7 OO 

A-8 Amp Hra floo 

Ea 7 OO 

R*2(J-3) Amp Hra 37 

La 8 90 

M H Amp Hra 1 1 

Ka 3 OO 

I. 20 Amp Hra 13 

La a 90 

1 -40 Amp Hra 2% 

Pr 4 OO 

All cell* 1 2 volta each 
ABovc price* are per unit cell For 0 volt system 
use 5 cells 12 \t —10 cells, 110 vt 88 cells Note 
On all cells 75 amps or less an additional charge 
of 10% is to be added for trays 




U. S. ARMY TELEGRAPH SET 

Signal Corps telegraph key and soundet 
mounted on mahogany board Uper- 
atcB on 2 dry cells . $5.95 

U. S. ARMY TELEGRAPH SOUNDERS 

All bi'HHH on wood bane, 20, 50, or 
100 ohms Bunnell $5.95 


TELEPHONE SWITCH DIALS 

"Kellogg” 4 terminal, 10 digit* Diameter 
2 V\ new $3.50 


BAROGRAPH FIURZR, 7 Day Graphic. 7 
Jewel movement, 26 in to 31 in. atmos 
pleasure by 20ths. 8 Vacuum Cylinders 3 % 
in dla hinge cover, glass front, 
mahogany caae Price . $55.00 


U. t. N. AtMMAMNE COMPASSES 

Suitable for car, boat or plane made tor 
Navy 

All at fraction of orig¬ 
inal cod ($60 to $140) 

MAKE 
Kollsman 

5° grad $27 60 

Pioneer . . 

1 ° grad 32.50 

5° grad 27.50 

Air Control ... 

1° grad. 36.00 

5" grad 27.60 

If olootrio Illumination 
doclrtd, add $2 60 



U. S. ARMY ALIDADES 

Hardwood, metric scale. 0-15 cm and reverse, and 
log. scale hairline eight spirit level.. 45° «« oa 

angle adj type. made in France 


HAND CLINOMETERS. PKNDANT 

U 8 Army Engineers, Geologists. Survey- 

ing. Mapping, etc Magnifying Eyfplece. $3.50 

U. S. ARMY LIQUID COMPASS (Sparry) 

Bronze jewel bearing Leather caso 
2%" diameter. H4 " high- $2.50 


TELEGRAPHIC TAPE RECORDER 

Make* w i Itten 
tecord of code 
on paper tape 
Ideal machine 
for learning 
lode or teach¬ 
ing code to 
gioupn Radio 
men can iuh- 
jly adapt it 
to allot t-vvave 
r«*< eivern foi 
taking petina- 
nent tccordn 
of code messages. Double pop permits simul¬ 
taneous recording of two lm ssages Pens 
opei nted l»v bat tci y und key while tape 
feeder is spring dilvon Made of solid in isn 
on heavy iion base Useful on tlie. burglar 
alarm and watchman systems May be used 
to Intercept telephone dial calls 10 ohms 
Rebuilt At finished, 

like new $47.50 Reconditioned $30. 



GLASS MERCURY TUBE SWITCHES 

3 amp .. $1.25 1° amp $2.25 

6 amp 1.95 20 amp 2.95 



TRANSMITTING 

CONDENSERS, 

MICA, 


operating volts 12.- 
500. cap 004 
Jfiddlier, new $12 60 
Dublller. used 10.00 
Wireless Spec new 
$10 00 

\\ irelcM Spec used 

$7 50 

volts 8.500. cap 

$7.50 


U. S. Army Englitaurt Prismatic 
Compass 

Pocket type 360° Limited quantity $10.50 

HUTCHINSON PRISMATIC 0OMPAS8 

3 in dla , brass. black enameled, im¬ 
proved pattern, with opening in top. 
flouting Jeweled dial 2 in Each . $16.50 


PriamB, Binoculara, BAusch & Lomb, uaed, 

1 n/i 


slightly chipped, 
by \ inch wide. 


16 inch long 


$2.00 


Enfinttrs U. S. Army Precision Typ« Tripoli 

Keuffel A Baser, piecialon type hardwood, 

4 2" long, 3" diameter bronze platform with 

5 16" £18 threaded stud %" long Has brass 
tension adjusting screws Legs re In¬ 
fo teed with cast bionze arid steel 

tips Weight 5 lb 

Pr we $ 4.95 


United States Govt. Fir# 
Extinguishers 
(Refutable) 

Heavy Cupper A Bronze 

Carbon tetrachloi ide (pyt$ne liquid), pres¬ 
sure type, ideal for labs, tru< ks, boats, gar- 
ngifi office, et< (10 times more pressure 
thun hand extinguishers ) .lust turn handle 
No pumping noiossnry Ideal for remote 
contiol with wire (Original cost $40 00 ) 

1 qt (100 lbs pressure) . $10.A0 

2 qts (200 lbs pressure) . $16.00 


U. S. Navy Divars Lantarn 

Elcrtiio 150 watt, any voltage, solid 
cast brass 800 lb. test Weight 12 lb 
Trice . . $8.50 


NICHROME WIRE 

In stock 

SIZES FROM £39 to 001 


MAGNET WIRE 

SIZES £18 to £42 in stoik 
COTTON OR SILK COVERED 
ONLY May we quote you 


SIRENS V* H. L NEW 

Universal AC A DC 120 volt Portable 
Weutherpi oof Limited number $75.00 


Nr* Alarm Equipment 

Oimievvell Street boxes . $40 00 

Uanievvell (oinblnation Fire anti Police 

(telegraph and phone) Street Boxm 40 00 

Interior Klre Alarm Stations 6.60 

SINGLE STROKE ELECTRIC GONGS 
Kcivvard* 12* bronze DC 5 Ohm Mech Wound $18.00 

Edward* 10" bronze DC 5 Ohm Mech Wound 16.00 

Kdward* 6* bronze DC 5 Ohm Mech Wound 10.60 

Schwarze 8* 100 Ohm 32 volt 10 60 

Schwarzc 5* 18 volt . 7.60 

Gamevveii 12" Bronze "turtleback" 6 volt 
Mech Wound ... 20.00 

Also limited amount Faraday bells 


MANHATTAN ELECTRICAL BARGAIN HOUSE. INC.. Dept. S.S., 120 Chambers St., New York City 
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-SOIL TESTING- 

Prevents garden failures-shows 
way to healthy, vigorous flowers, 
lawns, vegetables 


Most garden failures result from a 
badly balanced diet of plant foods—or 
an acidity condition which may be actu¬ 
ally poisonous to the plants you want to 
grow. 

For example, potatoes develop scab in 
soil that is sweet enough to grow aspara¬ 
gus. You cannot grow good carrots, 
beets, and other root crops unless there 
is plenty of potash in the soil. But more 
nitrogen is required for grasses and for 
tender lettuce, spinach and other leafy 
vegetables. Flowers blossom to perfec¬ 
tion only when amply fed with pkos* 

phorus. 

With a Sudbury Soil Test Kit, in ten 
minutes' time, you can determine* 

1. What plants will grow best in 
your present soil. 

2. How to correct present soil acidity 
which may be harmful (or even poison¬ 
ous) to the plant you want to grow. 

SUDBURY SOIL TEST KIT 

* New Club Model 

Takes the guesswork out of gardening 


3. What kind and how much ferti¬ 
lizer you require to supplement the 
plant food elements which your soil 
already has. 

The tests are easy to make—a fas¬ 
cinating task for any one who is scien¬ 
tifically inclined. Simple instructions and 
a helpful chart then tell you what to 
do for best results. 

SINDNOMONBY We want to help 
you make your first soil test Write for 
your Sudbury Soil Test Kit today. When 
it arrives, pay the postman $4.75 plus 
postage. You may return it for full re¬ 
fund if you are not satisfied that it is 
exactly what you need. (If you prefer, 
send $4.75 and wa pay postage.) Act 
now. Avoid a disappointing garden 
failure which wastes seed and fertilizer. 
Address Sudbury Laboratory, Box 710 
South Sudbury, Mass. 



Victory in War 

Calls For Skilled Workers 


Increase Your Knowledge of the Machine 
Trades With These Outstanding Books 


Blueprint Rutting for tho Ma¬ 
chine Trade#—by Fortman and 
MoKInney. A very practical and 
eeay-to-understand hook. Con- 
tairn many helpful “QuU" dura¬ 
tion* with answers Included. 
—91.60. 


Forglnp Praotloe — by Johneon. 

A practical volume on hand 
forging of wrought Iron, ma¬ 
chine and tool etecl. drop forg¬ 
ing. and heat treatment of steel 
including annealing, hardening, 
and tempering—Si 60. 


Foundry Work — by Stlmpwn- 
Gray-Qrennan. An excellent book 
on etandard foundry practice, in¬ 
cluding hand and machine mold¬ 
ing. with typical problems worked 
out in detail —92.10. 


Machine Design—by Winston. A 
beginning volume presenting those 
fundamentals or theory and an¬ 
alysis which are basic to the held 
of machine design Tho calculus Is 
not resorted to as several rational 
formulas are included for which 
no derivations are given.—93 10. 


Machine Shop Operations — by 
Barrltt. There are 967 actual 
Jobs, 790 pages, and 1.23S illus¬ 
trations in this popular book. The 
Jobs are typical of hundreds of 
major operations which a skilled 
mechanic is called upon to do. 
The tools needed for each Job are 
listed and the Job Is worked out 
in a step by step manner. “Qulx” 
questions appear at end of each 
Job —96.10. 


Maohlne Shop Work—by Tumor- 
Porrigo-Bertrand. An up-to-date 
book on approved shop methods 
including construction and use of 
the tools and machines, details 
of operation, and modern produc¬ 
tion methods. Fifth edition.— 
92 . 88 . 


Motallurfy — by Johnson-Doan- 
flroflo. A fundamental book for 
the beginner that stresses the 
science of physical rather than 
chemical metallurgy.- 91.60. 


Pattern Making — by Rltehey- 
Monroe-Baste-Hall. A practical 
treatise on woodworking and 


wood turning, tools and equip¬ 
ment. construction or simple and 
complicated patterns. Including 
metal patterns.—92.10. 


Eleetrle Welding—by Potter. An 
easy-to-understand text covering 
principles and application of the 
various types of electric arc weld¬ 
ing. 91.38. 


Oxyaeetylene Welding — by Kehl 
and Potter. A presentation of 
modem processes of welding, cut¬ 
ting, and lead burning for steel, 
cast iron, aluminum, copper and 
brass.—91.38. 


8heet Metal Work—by Nouboekor. 

An excellent book of self-instruo- 
tlon In pattern drafting and con¬ 
struction in light and heavy gage 
metal, with many practice prob¬ 
lems. -92.60. 


Practical Mathomattoo—by Hobbs- 
Dalgoll-MeKInnoy. A practical 
“how-to-do-it” book dealing with 
the fundamentals or mathematics. 
Questions and answers Included. 
—92.60. 


Prices Quoted Arc Postpaid In 
the United States. On Foreign 
Orders add 28 cants Postage on 


For Sale by 


SCIENTIFIC AMERICAN 
24 West 40th Street New York, N. Y. 


ally sweep across the nap in an instant. 

Broad usage of the fire retardant is 
fairly certain to open up in two other 
fields where safety is an urgent need. 
One is in paper, especially for decora¬ 
tive purposes. The other adaptation 
lies in treatment of insulating mate¬ 
rials to prevent the spread of flames in 
frame dwellings. 

Some progressive dry-cleaners and 
laundrymen already are offering cus¬ 
tomers a fire retardant treatment for 
clothing, bed-sheets, blankets and the 
like. It is predicted that textile mills 
will shortly begin fiameproofing fab¬ 
rics in course of manufacture. 

FOREST FIRES 

Greatly Reduced in 
Protected Areas 

T he forest lands of the United States 
are now better defended against fire 
than ever before, according to the 
United States Department of Agricul¬ 
ture. Vast strides have been made in 
the increase of forest area being given 
fire protection and in the fire control 
methods and equipment being used. 

In addition, the Forest Service points 
out, fire lookout towers and both federal 
and state lookout stations are avail¬ 
able, if needed, in the present war for 
use as air-raid spotting stations and de¬ 
tection of possible enemy signal fires or 
incendiary sabotage. These mountain 
stations, once vulnerable to telephone- 
line service troubles, are now made 
much less so through the adoption of 
shortwave radios by the Forest Service. 

Like modern armies, up-to-date fire 
control organizations have been mech¬ 
anized. Portable power water pumps 
have replaced the 10-quart pail and, 
whenever practicable, handtool fire line 
construction is supplemented with the 
use of portable power-driven equip¬ 
ment. Airplane transportation of sup¬ 
plies, equipment, and manpower to in¬ 
accessible fires where delivery is made 
by parachute, now regular procedure, is 
a practice unknown during the last war. 

A little more than 11 million dollars 
in funds will be available for this forest 
fire protection during the 1942 fire sea¬ 
son. The Department’s foresters esti¬ 
mate that an additional six million dol¬ 
lars would be required to protect all 
forest lands needing it. A total of 146,- 
000,000 acres of forest land in the 
United States still lack any organized 
fire protection, according to the Forest 
Service. The unprotected area amounts 
to about one-quarter of all the coun¬ 
try’s forest lands needing protection. 

Fires on unprotected forest lands ac¬ 
counted for 87 percent of all the area 
burned over in the United States last 
year. 


202 


SCIENTIFIC AMERICAN • APRIL 1942 



.-SCIENCE IN INDUSTRY- 

Industrial Growth 

New Products and Processes That Reflect Applications 
of Research to Industrial Production 


DEMAGNETIZER 
For Equipment Used 
In Production 

hen tools, drills, punches, and 
other machine shop equipment and 
work pieces become magnetized, as 
they do when being used with mag¬ 
netic chucks, they are bound to attract 
small and sometimes almost invisible 



Prtvtnts metal pick-up 


chips and dust. These particles, cling¬ 
ing to the magnetized cutting edge of 
a tool, act as an abrasive Yietween the 
tool and the work, causing the tool to 
bind or heat and dull quickly. 

Such magnetized machine shop 
equipment can be quickly demagne¬ 
tized with a powerful, portable demag- 
netizer recently announced by the 
Ideal Commutator Dresser Company 
The tool or work is merely passed 
across the magnetic poles of the unit 
or, in the case of large parts, the niag- 
netizer is moved over the work. Tools 
that have been demagnetized will stay 
sharp longer, will cut faster, and are 
more accurate than magnetized units. 

INDUCTION HARDENING 

Saves Much-Needed 
Copper for Defensa Use 

Before induction hardening was 
adopted by a large automobile plant, it 
was necessary to use copper bushings in 
the rocker arms to prevent them from 
wearing out the shaft. Increasing the 
shaft hardness from 20 to 50 Rock¬ 
well C by high-frequency heating and 
quenching has resulted in a hardness 
sufficient to prevent shaft wear when 
the rocker arm is used without the cop¬ 
per bushing. Nearly five million shafts 
have t>een processed during the past 


two years without a single reject that 
could be traced to improper heating. 
Since about 14,000,000 bushings weigh¬ 
ing four-fifths of an ounce each were 
needed annually, a savings of 35 tons of 
copper resulted 

In the manufacture of rocker arm 
shafts, the steel is cut in 12j-inch 
lengths out of 3-inch bar stock, and 
ground. Shafts are then bored, counter- 
bored, and faced for length simultane¬ 
ously in one machine at the rate of 185 
per hour, using 26 machines to maintain 
the present schedule of 12,000 units 
daily. The shafts are then hardened in¬ 
ductively by a “two shot” process, nec¬ 
essary because localized hardening at 
six different, joints around each oil hole 
in the shaft is desired. Units an* 
dropped into holes where they are held 
in position by a earn sup[K>rting the 
end. High-frequency current from a 
Westinghouse 240-kva, 3000-cycle gen¬ 
erator is applied at three sections which 
are heated to about 1500 degrees, Fah¬ 
renheit, and quenched. The cam then 
releases the shaft causing it to drop two 
inches, and the process is repeated 
Hardening of the entire shaft is not 
desirable as it would become brittle and 
susceptible to breakage. 

Shafts are hardened six at a time in 
an upright hardening furnace in which 
the heating and quenching cycle is 4i 
seconds. No oxidation of the surface re¬ 
sults, and there is no grain growth of 
the unliardcned metal sections. Al¬ 
though there is some distortion of the 
burdened shaft, further machining ex¬ 
cept for finish grinding and lapping is 
unnecessary. 

STRAIN GAGE 

Prevents Breakdown of 
Industrial Machinery 

In some types of machines, such as 
punch presses, shears, and press brakes, 
the strain during a cycle of operation 
occurs for a very short period of time 
—rising abruptly to the maximum and 
then falling sharply to zero. It is this 
kind of machine for which a new elec¬ 
tro-magnetic gage has been develop'd 

It is now more serious to have a ma¬ 
chine out of commission than ever be- 
fore. The loss in production is doubly 
great because a longer-than-normal idle 
period is probable. Men, materials, and 


\ For DANDRUFF, ITCHY SCALP 
and EXCESSIVE FALLING HAIR 


JIMMY ELLISON, prominent 

•croon star, utit GLOVER'S. 

Men, take a tip from the stars —if 
you’ve been using scentcdhuit prep¬ 
arations without success, switch to 
the MEDICINAL treatment used 

by millions! Try GLOVER’S, with 
massage, for Dandruff Itchy Scalp 
and excessive Falling Hair f You'll 
actually feel the exhilarating effect 
instantly! 

Regular also bottles at Drug 
Store* everywhere Send for 
complete gift application of 
GLOVER'S MANGE MEDICINE 
and the New GLO-VER Beauty 
Soap SHAMPOO, in hermeti¬ 
cally sealed bottle*. 


A ©l*T! 


_iy seaaeu voiue*. 

by COUPON only! 
Useful booklet. Sci¬ 
entific Care of Scalp 
and Hair, included 
FREE! 


GLOVERS 


GLOVER’S, 460 Fourth Ave., Dept. 974, New York 
Send GIFT samples, Glover's Mange Medicine and new 
Shampoo. I enclose 10# to cover packaging and postage. 

Name- 

Address_ 



E. W. PIKE A CO. 


POOR 

EYESIG HT? 
Try the New 
PIKE Electric 
Reader 

A boon for elderly 
people and others with 
poor eyesight. Wonder¬ 
ful for doctors, scien¬ 
tists and draftsmen. 
Write for free information 
and details of this new In¬ 
vention that makes reading 
matter 3 times larger 

Elizabeth. N. J 


Experimental and Model Work 

fine Instruments and Fine Machinery 
Inventions Developed 
“ ' “ “ r Cuttli 


Special Tools, Dies, Our i 

HENRY ZUHH, In... I«7 L.f.y.tt* It, N. Y. O. 


CAN AN INVENTOR MAhE 

MONEY 
TODAY 


IN 1941 alone over 4,000 
■ Assignment* of Patent n a : 
were made by Inventors to m 
turcr* or Individual* Thin shown to¬ 
day* *» demand for new patented Inven¬ 
tion* if you have idea*, write for our FUFK 
BOOK, “Protect, Finance and Sell Your Inven- 
tion” that gives you the complete facta Special 
form ' Invention Record" elao mailed FKEK. 

No Obligation OMIH 

McMORROW A BIRMAN 

Keg I iter cd Patent Attorney*, 17B-T Barrister Bldg Wash. ,0.6. 


Well-known Eastern manufacturing cor¬ 
poration will investigate meritorious in¬ 
ventions for possible post-war produc¬ 
tion. 

RKPLY TO BOX 400 

SCIENTIFIC AMERICAN 

24 W. 40th St. N.w York City 
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FOR A NEW THRILL 

Card and Photo 
STEREO¬ 
MIRROR 

Single pictures and prints ap¬ 
pear in three dimensions when 
seen with our scientific device. 
Thousands are delighted with it. 
Order one today. Price $4.50 

NU-MIRROR COMPANY 

BRIDGEPORT, CONN. 


WOODSTOCK 


TYPEWRITER 




"oO mKiTb " HOM1- 
OTTOT OOUB8BI 
MO •duMUonal booka, 
■IMiUf nMd. Sold, 
noted. tsflhAaiid. All 
•ubjMH. Mour-‘ 
lutrratM. OMb 
for um< 1 nonrM 

itteU* and ttlnatnted TS-pan btrgaln eoteloc 
Write todftf I 

NKLHON CO., 500 Sherman. Dept. B-243. Chicago 

r _ YOU CAN 
CATCH MORE FISH 

Creek Chub's new 1942 catalog Is a 
practical, fascinating, reliable guide 
to better Ashing! Shows lures and 
flies In natural colors 1 Sent FREK 
upon request! Write today' 

CRCBK CHUB BAIT CO. 

(34 So, Randolph St. Qarrott, Ind. 





COUNTERS 
for Every Purpose 

MKHANICAl ELECTRICAl 


VEEDER-ROOT lac.,f Hartford, CMMdlczt 



The Morse Decimalizer 



The DECIMALIZED ahowa In a few simple manip¬ 
ulations lust where to place the (locimat point In the 
result of any computation Involving several elements, 
part or all of which may be decimals—for example, 
in such a problem as (9 x 0432 x 74 1 x 8 8) * (245 
x .0093 x 36) The DECIMALIZED remotes that 
"decimal point hazard’’ inherent in computations 
made with the slide rule or otherwise 
Pocket size: durable (constructed of aluminum and 
stainless steel); exceedingly smooth In action. Fur¬ 
nished In leather case, with complete directions for 
using Price $2, postpaid, with extra, easily Inter¬ 
changeable scale which enables the instrument to 
perform extended multiplication and division 50 cents 
additional. Money back. If returned within 10 days 
GEORGE H. MORSE 

9*7—28th Stmt Sovtb Arlington, V*. 
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machines that are sorely needed in 
building new machines must be diverted 
from their production roles to replace 
a broken part. 

The gage need not be applied directly 
to the vital part of the machine under 
strain but it can be applied to any part 
of the machine whose stress represents 
the equivalent stress on the vital part. 
The gage, comprising a rod, lever arm, 
and head, looks like a side view of an 
automobile jack. The handle is the gage 
rod, the jack is the lever arm, and the 
base is the gage head. 

The rod is fastened at either end to 
the machine in the direction of the 
strain. The lever arm, attached at its 
outer end to the machine, is at right 
angles to the rod. The gage head is 
mounted on a plate that also is at¬ 
tached to the machine at a point on a 
line with the lever arm. The gage head 
consists of an armature operating within 
two coils. 

Before the job is started, the jiosition 
of the armature within the coils is ad¬ 
justed so that a zero reading is regis¬ 
tered on a connected instrument. When 
the machine is put into operation and 
strain exerted, the rod pulls down on 
the lever arm. The arm in turn pulls 
down on a pin in the armature and 
moves the armature to a new position 
within the coils. This affects the elec¬ 
tromagnetic relationship between the 
armature and coils in accordance with 
the amount of strain exerted. The in¬ 
strument, previously calibrated against 
known strain loads, then indicates to 
the machine operator the extent of the 
unknown strain. 

RELAY 

Uses Currant Only 
Whan Operating 

P ositive operation and low current 
consumption are features of a new 
start-stop relay which has been re¬ 
cently designed for remote-control 
starting and stopping of radio trans¬ 
mitters, drainage pumps, and other 
appliances. This new relay, announced 
by Automatic Electric Company, oper- 
ates and releases over two wires, with 




% 


economical of operating onrront 


a common return. A typical method of 
operation is by the use of a two-way 
key, which is thrown into one posi¬ 
tion to close the relay and into the 
other position to release the contacts. 
The operating circuit of the relay 
opens immediately after the contacts 
0 }>en or close; thus operating current 
is consumed for only about 1/10th of 
a second. 

This new relay, available with any 
number of contacts up to 18, has been 
tested under operating conditions over 
a temperature range of from —22 to 
4-131 degrees, Fahrenheit. 

CART 

For Easy Transportation 
Of Walding Tanks 

Handling of welding tanks is facili- 
tated by the use of a new narrow- 
width cart recently designed by Gar- 



Throogh a narrow door 


linghouse Brothers. This cart, shown 
iu one of our illustrations, has a total 
width of only 24 inches yet carries the 
two tanks required for oxy-acetylene 
welding. These tanks, instead of being 
placed side by side, are set one behind 
the other, making possible the narrow 
width which is so desirable for use in 
crowded shops or narrow aisles. 

Either tank may be moved inde- 
]>endently of the other, as the acety¬ 
lene cylinder is inserted at the front 
while the oxygen tank rests on its own 
platform in the rear of the cart. A tool 
box and two rod holders, for long and 
short rods, are attached to each cart 
in convenient positions. 

The chassis is mounted on large 
pneumatic tired wheels so that the cart 
may be wheeled over rough, uneven 
ground or littered floors. 
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AVIATION 


The Thunderbolt 


Although Complete Specifications for New Interceptor 
Cannot be Told, It Promises to be Most Effective 


ALEXANDER KLEMIN 

Aviation Editor, Scientific American 
Research Professor, Daniel Guagenheim 
School of Aeronautics, New York University 

C ongressional reports would have 
it that our pursuits are not equal 
to the pursuits of other nations and 
that our P-40 is well behind the times 
and only suitable for advanced train¬ 
ing. The Congressmen who voiced this 
opinion did not know that the P-40 
was followed by the P-40 A, B, C, and 
so on, which may be reckoned 
among the world’s fastest and most 
effective fighters. Perhaps, also, the 
Congressmen in question had never 
heard of Republic Aviation’s Thunder¬ 
bolt, known technically as Republic 
XP-47B. This remarkable interceptor 
plane is perhaps the very first single 
seater to be powered with a 2000 
horsepower engine. While specifications 
remain secret, there is reason to believe 
that the Thunderbolt is the most effec¬ 
tive interceptor produced anywhere in 
the world. Tests of the ship, which is 
shown in our photograph, were re¬ 
markably successful. The Thunderbolt 
is an interceptor which has the strong 
fire power needed to attack enemy 
bombers and fighters. Readers will 
note that to absorb the enormous 
amount of power developed, a four- 
bladed airscrew of large diameter has 
to be employed. On the under side of 
the wing a hole is shown, uncovered. 
Into this the landing gear retracts, 
with the surface automatically smooth 
after retraction. The picture shows a 


very wide tread of the landing gear in 
relation to the span of the wing Any 
pilot who has to come down at the 
speed of a heavily loaded airplane of 
this type will understand fully why. 

It is an open secret that the Thun¬ 
derbolt will be built in large numbers 
and it is certain to give a good account 
of itself. Another remarkable thing 
about this new ship is that it was in 
the air exactly eight months after the 
order to begin work had been received 
from the Army Air Corps, an indica¬ 
tion of sound knowledge on the part 
of the engineers. 

PLYWOOD 

Utilized as Float, 

Conserves Aluminum 

In these days, when every pound of 
aluminum is precious, it is only logical 
that resort should be had to plywood, 
particularly in the aircraft industry for 
civil use. It is not surprising, there¬ 
fore, that the Heath Company has 
produced a laminated plywood float 
with plastic bonding or glueing. In 
earlier days, when glue was of animal 
or vegetable origin, it was never quite 
baeteria-proof and never quite water¬ 
proof. Floats built then had the un¬ 
fortunate habit of peeling off. 

In the floats shown in our photo¬ 
graph, Honduras mahogany veneer is 
user! for the skin, fastened together 
with perfectly waterproof and resistant 
cold resin glue. Another advantage of 





Dr TOOL OF 1001 USES 

W A whole toolahop in 
W your hand. Does pre 
W cision work on metals, 

■ alloys, plastics, 

V wood, horn, bone, 

I gla>«, ate. For your 
[ own hobby «njoym«nt 
or at a sift. 

[ Utat 300 easy-to- 
change accessories to 
grind, drill, polish, cut, 
rout, carve, aaw, sand, 
sharpen, engrave. 25,000 
r.p.ra. Wt. 12 o*. 

With 7 Accessories, postpaid 411.50. 
Order H 10 Oeyi Money-S«ck Trlol. 
CHICAGO WHKIL <r MFC. CO. hm | 
1101 W. Men ret St. Chleaeo. III. 


SMITH 6 l WESSON 

iRcvoIuqaa. 

SPRINGFIELD MASS 


ALNI CO MAGNETS 

Strong 

enough to 
balance in 
mid • air. 

Can be used for hundreds of 
experiments. $1.50 pair. 

Hy placing a 7i-oz. slug of 
ALNICO in a soft-iron yoke 
or frame, it will lift 30 lbs. i£( 
in contact with a polished 
surface. Complete $4.00. 

BLAN, 64 -W5 Day St., New Yei 




ARMY-NAVY BARGAINS 

Havertaek> . $ .78 Cart, belt ... 8 .80 

Hobble* .50 Roe® lariat .75 

Helmet eagle .35 Sword bayonet 1.75 

Euros outlast 2 50 Modal eanoon 7* . I 75 

75th Anniversary- Catalog 1845-1940, 308 pagae, 

ovar 2,000 illuitratlom of plitoli, rlflai, daggers, 
medals, saddlas, ate., mailed for 50 cants. 1942 
circular for 3c stamp. 

FRANCIS BANNERMAN 80N8.50I Broadway. New York 



INDUSTRY NEEDS 
LATHE OPERATORS 


Defense Industries 
need more trained 
lathe operators 1 
This book fully ex* 
plains the opera¬ 
tion of metal work¬ 
ing lathes. Used 
by lathe operators, 
apprentices and 
students. Send the 
coupon for your 
copy today. 

128 PAGES 
360 ILLUSTRATIONS 


SOUTH BEND LATHE WORKS . 

| 804 B. Madtaon St., South Bond, Indiana. I 

| Enclosed find 25c In stamps for which please I 
j mail me one copy of “How to Run a Lathe " | 


Whsn 2000-horsepowsrtd Thunderbolts ort fcsrlsd at ths snsmy , • ^ 


SOUTH BEND LATHES 
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THE WORLD'S MOST HONORED WATCH 

Charm is expected in a Longines ladies 9 
watch. Unexpected is the unusual ac¬ 
curacy and sturdy dependability of 
this tiny mechanism. Ten world *a fair 
grand prises*and 28 gold medals are 
Longinds’ awards for elegance and ex¬ 
cellence. Longines-Wittnauer jewel¬ 
ers show Longines Watches for every 
timekeeping need; also Wittnauer 
Watches, a companion line moder¬ 
ately priced from $29.75—product of 
Longines-Wittna uerWatchCompany, 
Inc., New York, Montreal, Geneva • 

Prices include Federal Tax 



AVIATION 


the u$e of plywood in floats is that the 
top skin of the float is one piece of 
plywood 15 feet long, bonded to the 
float structure in a large hydraulic jig 
that applies pressure evenly to the 
whole surface. The float is left in this 
jig for four hours. No nails are used 
so that the outside surface is perfectly 
smooth. 

Another innovation lies in the trans¬ 
parent inspection covers which enable 
the operator to check with a flashlight 




For Inexpensive conversion 

for water in the floats. Water rudders 
are placed at the end of the floats and 
actuated in conjunction with the ordi¬ 
nary rudder located at the tail end of 
the fuselage. 

These floats, which weigh only 69 
pounds apiece, have been approved for 
seaplanes not exceeding 1,560 pounds 
in weight. It is an attractive idea to 
have a low-powered airplane which can 
be used either as a land plane or, with 
these cheap and efficient floats, as a 
seaplane. Perhaps the only criticism 
we might make is that the landing gear 
may have too many exposed resistance 
parts in struts and bracing wires.— A. K. 

CIVIL AIR PATROL 

Offers Possibilities of 
Varied Services 

The Office of Civilian Defense lias 
had the good fortune to secure as Avi¬ 
ation Aide to the Director, Major Reed 
G. Landis, famous American pilot of 
the first Great War. 

The first and most important task 
of the aviation aide lies in the organi¬ 
zation of the Civil Air Patrol which is 
prepared to enroll all persons qualified 
as flyers, owning their own planes and 
wishing to give service to the nation. 
It is easy to enroll. There is no specific 
examination and a man who is a pilot 
but has no airplane may act as co-pilot 
for a pilot-owner. Special training will 
be given to the enrollees in military and 
naval air tactics, navigation, air raid 
warning service, and similar tasks. 


Perhaps the most important ques¬ 
tion to be asked by people wishing to 4 
enroll would be: “What are the serv¬ 
ices that the Civil Air Patrol could 
render in national defense?” These are 
enormous and important. To begin 
with, they might guard all airports, 
and the guarding of airports has been 
proved to be vitally important by the 
events in Hawaii and the Philippines; 
and there are two thousand airports 
to be guarded in the United States. 
Courier service may be of great im¬ 
portance to the Army. No matter how 
many military pilots and planes we 
may have, observation patrol of back 
country areas is likely to be desirable. 
C.A.P. pilots may be required to tow 
aerial gunnery targets, thereby releas¬ 
ing military equipment for more im¬ 
portant duty. C.A.P. personnel, famil¬ 
iar with all types of aircraft, can assist 
the air raid watchers. Highway traffic 
control from the air may, at times, be 
of value. When a military aircraft is 
forced down, the new organization may 
help to find them. 

Obviously, not all of the possibilities 
of C.A.P. are yet understood, but the 
Army is backing the new organization 
to the fullest extent.— A.K. 

ICE 

Combatting a Seourg# 
of tha llppor Air 

Ice is prevented from forming on the 
windshields of airliners operated by 
United Air Lines by a system which 
has been 18 months under development 
and has proved completely satisfactory. 

The windshield used in this system 
consists of a front pane of quarter-inch 
safety plate glass and a rear pane of 
eighth-inch transparent plastic, with a 
quarter-inch air space separating the 
two. Air, heated to 175 degrees, passes 
through a duct from the plane’s cabin 
heating system, on through the air 
space of the windshield, and then 
through an exhaust duct to the outside 
of the plane. The air, controllable by 
the captain through the operation of a 
valve at his elbow, moves at the rate 
of 60 cubic feet per minute. In install¬ 
ing the double windshield, 10 by 35 
inches, on the captain’s side of the 
cockpit it has become possible to elimi¬ 
nate the small vertical post which has 
been standard between the large fiied 
panel and small sliding panel of the 
DC-S windshield, thereby providing the 
Captain with unobstructed vision. It 
is noteworthy that S. A. Herlihy, Ex¬ 
ecutive Vice-President of United, tried 
fluids, windshield wipers, and the ap¬ 
plication of heat to the inside of the 
windshield before deciding on the sys¬ 
tem now being installed. 


m 
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Conducted by JACOB DESCHIN, A.R.P.S. 


The Camera EnlUts 

F requent requests have come to us 
recently asking how photography ama¬ 
teurs can do their bit in the defense 
effort. Individual instances will vary but, 
as we see it, the opportunities are two¬ 
folds educational and publicity. Defense 
workers in various branches of activity 
must be taught how to perform their 
duties most efficiently, and publicity con¬ 
cerning these activities must be spread, 
in order to inspire non-workers to enlist 
part of their leisure time in some phase 
of defense work. 

Publicity pictures, therefore, should 
demonstrate the many ways in which 
lay persons may help in one or another 
of the many branches of defense work. 
Also, they have the equally important 
benefit of advising the general public as 
to how public and defense workers must 
eo-operate when the time conies—air 
raids, fires, and so on. 

It is in the educational field, howe\er, 
that the greatest opportunity lies. Vol¬ 
unteer services form the bulk of manv 
defense aethities. This means lack of 
experience or skill and. In frequent in¬ 
stances, even lack of knowledge. Volun¬ 
teer teachers instruct the tyros, but this 
is slow work at best. A picture tells a 
thousand words, and even the best of 
teachers can do his or her job better if 
pictures or slides are used to supplement 
the lesson. In fact, a good set of pictures 
illustrating a task, step by step, in clear, 
sharp images placed where they receive 
good illumination, often can substitute 
for a teacher entireh, which means fewer 
teachers, more workers, and a wider dis¬ 
persion of knowledge among many scat¬ 
tered groups. Paucity of teachers would 
have no meaning because you would not 
need them; all you would have to do is 
strike off duplicate sets of prints. 

The power of the pictured lesson Is 
well realised by the United Stutes Office 
of Education, which is now in the 



process of directing the production of 50 
reels of sound films covering various 
phases of machine-shop work. These are 
being reproduced in 16mm size and dis¬ 
tributed, for the most part, to vocational 
schools and in industries where machine- 
shop training is being given. 

By the nature of the assignment, edu¬ 
cational pictures made with the still 
camera must show the details of the task 
as clearly as possible. This means close 
viewpoints, sharp focus, small diaphragm 
openings, and generous illumination with 
full exposure. From such negatives en¬ 
largements must be made that have good 
contrast throughout with adequate 
shadow detail. The size of the enlarge¬ 
ments will vary in accordance with the 



Ltaritif by ihIrq 


The movie camera teaches 

requirements; for small groups perhaps 
11 by 11 inches w ill do, for larger groups 
16 hv 20-inoh prints may he needed 
The slide would do the trick bes^ of all, 
hut the disadvantage here Is that you 
must have n projector and a screen, 
whereas ordinary prints may be simplv 
set on an easel and adequately lighted. 

'I’lie slide and the motion-picture film 
can tell a story more efficiently than the 
still picture, it is true, but there is this 
point also to consider: projection im¬ 
plies a darkened room which means that 
during the showing, the student can only 
watch and take mental notes. In the case 
of prints, however, a series of prints may 
lie lined up on a wall to illustrate a prac¬ 
tical sequence in some craft, and the 
student mav actually build, or sew, or 
whatever, in accordance with the in¬ 
structions indicated In the prints. 

However, various crafts call for dif¬ 
ferent approaches, and whereas in one 
case the print sequence w r ouid do the 
trick; in another, more complicated in¬ 
stance—as in the case of a machine-shop 
operation—the nun ie would be the more 
practical method of teaching. 

When Condensers 
Are Scratched 

T he piano side of a double condenser 
system is always subject to abra¬ 
sions, particularly If it is of the type 
too large to he fixed in place. In one 
instance, such a condenser was injured 


THE WILLO 

ALL-PURPOSE 
TRIPOD 

HAS 

3 

OUTSTANDING 
FEATURES! 

I—-N«w patented 

lags twist to 
shorten or lengthen. 

2— Needle tips reversible to rubber tips 
for indoor use. 

3— Sliding center tube for quick height 
adjustments. 

• Excellent design followed out by « 
perfect choice of materials in its manu¬ 
facture to give long-term use. 

• Legs are easily spread or closed. 

• Top is easily removable. 

• The Stand is finished ft £ Cfl 

smartly in gray. # I j 

MAIL ORDERS FILLED 

World's Largest Camera Store 
Built on Square Dealings 

32nd St. naar 6th Ave., N. Y. 


SIMPLE, PRACTICAL HELP 

on all photo problems! 


These books offer you the 
simplest way to get the 
practical Help you need In 
solving your photo prob¬ 
lems. The text of each is 
clear, concise and highly 
Inforuiathe . . . supple¬ 

mented by many illustra¬ 
tions. drawings. diagrams, 
tables, etc The 6 books 
briefly described horo, plus 
many others on almost 
every photographic subject, 
are completely reviewed In 
Ihe pamphlet “Hooks By 
llrooks " Write for your 
copy, or order the books you 
need through your photo 
dealer 


LIGHTING FOR PHOTOGRAPHY — by Walter Nurn. 
berg. Shows where to put the lamps for taking all types 
of photos Analyzes lighting styles of master phntog- 
raphers 137 photos, 156 diagrams, 176 pages .. $3.50 

PH0T0TIP8 ON CHILDREN—by Mary and Rudolf 
Arnhelm A “must” book for better ehlld photos 83 
illustrations. CM diagrams and sketches. 113 pages $2.25 

ENLARGING—by C. I. Jaeobson, Ph.D.. and P. C. 
Smethurtt. Coders every phase of this Interesting subject 
from selecting papers to retouching Has 85 photos, 46 
diagrams, 200 pages. . .$2*25 

DCVEI OPING — by C. I. Jaeobson. Ph 0. The most 
complete and helpful book on this subject 280 pages 
with diagrams, tables, etc .... $3.15 

MAKING COLOR PRINT8 — by Jack H. Coots Praetl- 
i a) for beginners: cm era all color processes 128 pages, 
well illustrated ... $1.50 

AMATEUR PHOTOGRAPHER'S HANDBOOK — by A. 

Frederick Coll Ini. The complete book that covers dtery 
phase of photography Crammed full of vital facts, for¬ 
mulas, tables. Ideas, hints and short-cuts. 403 pages. 
245 photos, etc. . $2.50 


8 U R UEIG H /fi rv \ BROOKS* 

L* / GOODS 



APRIL 194* • SCIENTIFIC AMERICAN 


*07 











LIGHTING for PHOTOGRAPHY 

By Welt or Smnborg 

A truly A-to-Z guide to the all-importent 
subject of what lighting means In photog¬ 
raphy, its technical aspects and its applica¬ 
tion In specific instances, by a noted prac¬ 
ticing photographer. Many drawings, dia¬ 
grams, and actual photographic reproductions 
illustrating the various points covered, add 
immensely to the book’s clarity and to its 
value to all photographers, whether serious- 
minded amateur or professional. <7 by 10 
inches, 172 pages.)—#3,60 postpaid. 

SCIENTincT AMERICAN 

24 Will 40th g|„ Naw York, M. Y. 


r r acle in. 

11 YOUR OLD EQUIPMENT 
FOR NEW 

With defense production cutting Into 
photographic supplies, the demand for 
old equipment nos greatly Increased. 
Fotoshop is ready to pay you top 
prices In cash or as trade-in allow¬ 
ance for your prosont photographic 
equipment whether It bo camera. Ions, 
movie, or darkroom accessory. Lot us 
know what you have, or bettor yet, 
. nd If 


it to us for a quotation and 
our appraisal is not satisfactory, we 
will return It to you prepaid insured. 


Yours 


for the 



ASKING 


Monthly 


A 4-color 72-page 
Fall * Winter llul- 
letin. chockTul of 
thouHstuln of photo¬ 
graphic bargains. In 
FREE to you upon 
request Itetwocn the 
covers In listed every 
possible item from a 
Lelra to a film dip 
Including cine equip¬ 
ment. enlargers, tri¬ 
pods. color supplies 
and film Send cou¬ 
pon below for your 
oopy TODAY 


CAMERA SPECIALS 

• The now rauums B & J 4*5 PRE88 
CAMERA. Including Retiring Hack and many 
other outstanding features with a slightly used 
0*A' Anastlgmat K4 & lens In L’nmtnir shutter. 
Is MpeUally priced at $78.80 

• The B 4 J 2'/»x3‘/« PRE88 CAMERA with 
all the precision features of the big camera plus 
the economy of small neoativo else, with a 
slightly used 4^4* Anastlgmat F4 6 lens in 
Com pur shutter, is now priced at $84.80 

for complete Information on other 
cameras from $5.00 up and any 
othor photographic equipment, tend 
coupon below for FREE Bulletin, 

t Costs No More 

1 w TO BUY OH TIME 

1. No Interest or carrying charges on new 
merchandise at manufacturer's full list 

2. All used equipment also available on easy 
payments. 

fond coupon for compfefo detain . 


MAIL TOP AY/ 


W FOTOSHOP. INC.. Dept. 8A 

18 E. 42nd 8t.. New York City 
□ Please rush FREE cop\ of FOTOSHOP’B FALL 
A WINTER BULLETIN 
□ Attached is nn order for special buys. 

G I would like to hm .... 

□ 1 would like to trade . 

□ Please rush Time Payment details 

NAME . 

ADDRESS . 


rOTCli HOP, INC 


M W YOJTK CITY 


-CAMERA 

when it whs being replaced with a 
smaller condenser unit for small negative 
work. This scratch showed up beauti¬ 
fully on every print projected with that 
particular condenser unit in place. This 
was obviously to he expected since the 
scratch was on the piano side of the con¬ 
denser lens closest to the enlarger lens, 
therefore projecting on the easel almost 
as sharply as the negative itself. The 
remedy was to reverse the two con¬ 
denser lenses in the condenser case, plac¬ 
ing the good one on the bottom And the 
scratched one on top. The scratch was 
so diffused that it made no impression on 
the print 

Candid's Still With Us 

u Vf ou can’t take a picture in this light”, 

I said our table companion, to which 
we replied: “That’s what you think,” 
and went ahead and did It. The result 
is reproduced, an honest-to-goodness can¬ 
did shot of a lad in a listening mood. 



"Th« Problem" 


The illumination was from a 100-watt 
bulb In the ceiling, reflection from the 
white tablecloth helping to All in the 
shadow areas. Made with an Automatic 
Kolleiflcx on Plus X film, the exposure 
was f/3,5 at 1/10 of a second. 

Retouching Easel 

A 14 by 17-inch unfinished wood picture 
frame found in an art store gave 
Mrs. Flora K. Howes, of New York City, 
an idea for a retouching stand. She bought 
the frame and had the frame maker 
build her another frame 14 inches square. 
The two were then hinged together, the 
square frame, serving as the bed of the 
easel, having a white card set in it for 
reflecting the light to the glass in the 
easel. A strut attached to each side of 
the bed held the easel upright at the 
desired angle. The easel was fitted with 
a 14 by 17 sheet of ground glass. When 
not in use the device easily folds up and 
occupies little storage space. 


Eosy Road to 
Composition 

C omposition Is the bugaboo of most 
photography amateurs, although its 
basic principles are simple enough. In a 
recent one-man show in New York City, 
W. M. Westervelt, a teacher of pho- 


ANGLES-- 

tographlc design and a member of the 
art staff of an advertising agency, dem¬ 
onstrated by a group of abstract studies 
that composition is simply a matter of 
working within a definite area to achieve 
“a comfortable picture.” 

“When I want to figure out how to get 
an interesting shot of some small ob¬ 
ject,” he explained, “I set it down on a 
table, put one spotlight on it, and then I 
walk all Around it, looking at it through 
a rectangle 9$ by 3J inches in an 8 by 
10-inch piece of cardboard. I never look 
at my subject matter except through this 
cardboard viewer. You can’t compose 
just in general; you have to compose 
within a definite area.” 


Print Reducer 

F or toning clown local areas in prints 
with distracting highlights and other 
spotty areas, the following formula has 
been successfully employed: 


Solution A: 

Sublimated iodine. 90 o*s. 

Alcohol . 10 088 . 

Solution B: 

Thiocarbamide . 1 or.. 

Water . 10 o*s. 


For rapid action use five drops each of 
Solutions A and B. Slower action is rec¬ 
ommended, however. This calls for the 
use of five drops of A to 10 drops of B. 
The solution is applied with a bit of cot¬ 
ton on the end of a toothpick. As soon 
os applied to a particular spot, the area 
is immediately swabbed with a wad of 
cotton dipped in alcohol. The routine is 
repeated as often as necessary to achieve 
the desired tone. 

Helps to Perspective 

A picture In the distance, but only 
space in the foreground: How to 
shoot that distant picture without being 
handicapped by empty foreground? That 
was the problem facing LeRoy Roselieve, 
New York ski enthusiast, who invariably 
totes an Kktra with him wherever he 
goes, shooting Plus X. The long shadows 



“Up Again" 
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CAMERA ANGLES 


in “Up Again” saved the day by dark¬ 
ening the foreground mass, which served 
also the auxiliary purpose of continuing 
the “frame” provided by the trees. The 
result gives an excellent idea of distance, 
which would have been killed by a white 
foreground. 

In “Haven,” meaning is lent the ski 
paraphernalia leaning against the wall by 
the distant figures and ski slopes. Here 



“Hovan" 


the interest lies chiefly in the foreground, 
but without the distant scene the subject- 
matter would lack completion. Situa¬ 
tions like these provide opportunities for 
introducing some of the tricks and meth¬ 
ods by whicli photographers attempt to 
give their pictures the three-dimensional 
values they always strive for. 

New Infra-rod Material 

n accidental observation by Dan 
Grossi, of the Wabash Photolamp 
Corporation, resulted In making avail¬ 
able an infra-red emulsion which, when 
used with blackout flash illumination, is 
said to have a speed much greater than 
that of regular infra-red film. The film 
(made by Eastman) bad previously been 
used exclusively for aerial infra-red 
photography. A piece of the film was 
cut up into 4 by 5 sheets for use ex¬ 
perimentally. The results were so phe¬ 
nomenal that efforts were made to have 
Eastman furnish a regular supply. So 
now we have Infra Red Safety Film, 
Aero Type II, at present in size 4 by 
5 inches only. At this writing, the emul¬ 
sion is coated on thin Aero base, but 
Kastman plans shortly to use a heavier 
base similar to that used for other cut 
film. 

Estimates of the speed range from 
three to 10 times the regular infra-red 
speed. We have not attempted to test 
the speed as yet, but results we have 
seen indicate that a negative of good 
density can be made outdoors at night 
with stop f/8 at a distance of 15 feet, 
shutter at 1/95 of a second. 

Because the Aim is rather perishable, 
said to be good for only 60 days, the 


manufacturers recommend it be kept 
in the icebox when not being used. Due 
to this factor, also, film is ordered by the 
dealer for each customer. The Aim is 
sent by Eastman directly to this cus¬ 
tomer; the dealer bills the customer. 
This assures that the user will get the 
film without any delay. 

Readers who desire further informa¬ 
tion on the subject of blackout flash 
work in general are referred to tills de¬ 
partment in the October, November, and 
December issues. Here they will And de¬ 
tails on bulbs, exposure time, and so on. 

• • • 

What's New 

In Photographic Equipment 

Albert President Tripod ($25): Built-in 
swing camera platform permits ver¬ 
tical angle or horizontal shots with turn 
of knob. Adjustable camera screw fits all 
cameras. I>eg tips reversible from points 
to rubber Made of three-seetlon tubular 
steel Complete with tilt-head, weighs 
five pounds. Leg-lock adjustable from 
28 to 62 inches. 

“Flicker Frolics”: New series of home 
movies produced by Official Films. 
First subject “The Race for Life,” de¬ 
scribed as an old-time slapstick melo¬ 
drama, with Mabel Normand, Mack 
Sennett, Ford Sterling, the Keystone 
Cops, and Barney Oldfield. 

Da-Scope Kodachrome Viewer ($1.95): 

Folding slide viewer with translucent 
white plastic top, on which slide is 
mounted when viewer is open, permitting 
diffused Illumination. Viewing lens mag¬ 
nifies image. Device measures 2| by 2} 
by § inches. 

“Britain’s Commandos in Action!”: 

Castle film record of raids by Brit¬ 
ain’s suicide squads on two Nazi-held 
Norwegian islands, available for users of 
8mm and 16mm projectors in live sizes 
and lengths. 

Agfa Finex Fine Gbain Devei^per 
(now available in quart size at $1.75): 
Through recommended laboratory re¬ 
plenishing system, quart permits total of 
60 rolls of 36-exposure miniature (35mm) 
film or 60 rolls B2 or 120 rolls, or equiva¬ 
lent, to be developed. Finex Replcnisher 
sold separately at 75 cents an 8-ounce 
bottle. 

Hollywood Titleb ($9.75): Title cards 
may be photographed at 4, 6, 8 and 12 
inch distance. For 8mra and 16mm cam¬ 
era users. Permits making zoom and 
superimposed titles; accurate alignment 
with custom-made camera base for your 
particular camera. All parts adjustable 
on base, permitting use for table top, 
copy work and extreme close-ups. Com¬ 
plete with two auxiliary lenses, celluloid 
target, instructions and titling data. Pro¬ 
fessional attachment ($5 50) makes pos¬ 
sible turnover, turnabout, turnaround, 
flop up and down, revolving, and other 
titling tricks. 



BOOKS BOOKS 


tor 

Amateur Photographers 

Kodak Reference Book. Latest 
findings of the Kodak Laboratories 
on many phases of photography. 
Especially designed to help readers 
in the selection of photographic ma¬ 
terials and to teach sound photo¬ 
graphic methods. $2.85. 

New Ways in Photography, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such tliingB as trick pho¬ 
tography, photomurals, retouching, 
infra-red, and a number of other sub¬ 
divisions that will not be found else¬ 
where in as clear and concise a man¬ 
ner. $2.85. 


Price: Quoted Include Postage 


We can Supply Any Photographic 
Book in Print 

SCIENTIFIC AMERICAN 

24 West 40th Street New York City 
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mm. ROLLS DIVKLOPID 

AND 34 MINT* 3'x 4' 

SSoxpooure rollti Argus. Laics. Shfl ■ ■ * 
•te. (mto.pt “M.roury'*) Sn. 

■rain dov.lopod (Boatman DK- 
BO) and boautlfutly .niargod So S"x4'\ 
•Oa. Cartrjdg. reloaded with tollman 


li 


- Cartridge _ _ _ 

Plus X, Ik IB .xpotur* rollo, _ _ 
__FI into permanently protected by revolu¬ 
tionary CRYOUTB Promos. Fast oarvleo. SatiefnotJen 
guaranteed. Preo mailing bag. Simple print. Kioto 

“ - -“Bluablo pria. 0 . Writ*: 

^ t ^ TBCHNITINISH LABORATORY 
Dspi. SIS, 141441 Rroww St.. Booh—tar, N. 
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Here are gome “hard to get 9 * bar¬ 
gains in our sale of 

USED CAMERAS 

• Weltini, C.R.F., Xonar F :2.8 lens. 

Rapid Contour abutter. $8240 

• Zslsa Ikon, Super A.c.r.f. Tassar 
F:3.5 lens, Compur shutter and 

case . $ 87.80 

% 9x12 Erneman Reflex, Ernotar 

F:4.S lens. $4740 

• 6x6 like new standard Rollel- 
flex, Tessar F:3.5 Ians and 

case. $t$0.00 

Write Dept AD 
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POLAROID= 

I ldMl LIGHT Mltrisinf mat trial 
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The Binary Slide Rule 
equals a 20 Inch straight 
slide rule in precision Has 
C\ Cl, A. K. lx>K. LL1. 
LL2. LL3, L4. Jilnar> 
Add and Hubtract Scales 
i Giles Trig functions to 
1 minute from 0 to 90 
I degrees The engine-ill* 
vlded scales are on while 
enameled aluminum Per¬ 
manently accurate Dia 
8K” Large figures and 
graduations eliminate re¬ 
strain Exceptional value 
and utility Price with instructions 00. cash or 
COl) Circular free \our money back if \ou 
are not entirely satisfied 

Ollnon Rlldr Rule Co., Htuart. Fin. 
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WHICH CONTROLS YOU? 

Science says that tha chemical elements com* 
posing a man's body may be bought for sixty 
cents at a pharmacy shop. But the reel part of 
you is tha infinite, creative power witnin—it 
makes YOU s living, vital being. 

By the proper use of this creative, sleeping 
force within you, you can DOMINATE YOUR 
LIFE and MASTER THE CONDITIONS 
WHICH SURROUND YOU. The Roeicruciens 
have shown thousands of thinking man and 
woman how to uaa this infinite power. Learn 
to direct the inner proceesea of your mind. 


Thla Free Book Explains 
The Rosicruciane will send the SINCERE 
SEEKER a free copy of the new book, "The 
Mastery of Life," which tells how you may bs- 
coma a studant of thasc ags-old truths. Address 
a letter (not a postcard of curiosity) to: 

Scribe X. Z. X. 

The Ro5 icrucians 

— A M O R C — 

SAN JOSS, CALIFORNIA 

The Rostcrucieni ere NOT m religuwt orgmmietion 


Our Book Corner 

THK BOOK DEPARTMENT of Scientific American It conducted, 
with the co-operation of the Editors, to mahe available for yon a 
comprehensive book service. Each month th# Editors solact and 
rnvlow In these columns now books in a wide range of scientific 
and technical fields. In addition, they are ready at all times to 
odvlso yon regardlag th# best available books on any snb|oct. 
Yon are Invited to nso this service freely. Toll onr Book Depart¬ 
ment what kind of books yon want and yon will bo furnished 
with o list of available titles. Including prices. When Inquiring 
about books, please bo specific; remember that wo can bn of tha 
greatest help only when yon toll ns (nst what yon are looking for. 


AERIAL BOMBARDMENT PROTECTION 

iy Harold E. Wossman 
and William A. Rose 

D icta 11 ed technical, rather than popu¬ 
lar, discussion of making building 
construction resistant to effects of bomb¬ 
ing, including characteristics of bombs, 
design procedures, present construction 
practice and proposed modifications, 
evaluation of shelter zones in existing 
buildings, air raid shelters, camouflage. 
Data were obtained from British experi¬ 
ence, supplemented by extensive studies 
and governmental experiments applic¬ 
able to American structural and archi- 
tectual practice. Authoritative. Valuable 
to engineers, architects, technical advis¬ 
ers, construction material manufactur¬ 
ers. (372 pages, 5% by 9 inches, profusely 
illustrated.)- $4.10 postpaid A. D. R 

BETWEEN THE PLANETS 
fy Flatchar G. WaUon 

O xe of the new Harvard books on 
astronomy. It deals with comets and 
meteors, asteroids and meteorites. Writ¬ 
ten by a professional astronomer (at the 
Harvard College Observatory) for the 
advanced amateur astronomer—which is 
to sav, for the rather serious home reader 
rather than for the reader who wants a 
book for the entirely uninitiate. It gives 
a thorough coverage of its subject, in¬ 
cluding the most recent findings (222 
pages, 5-V, by H% inches, 106 illustra¬ 
tions )- $2.60 postpaid.— A. O, J. 

DEFENDING AMERICA 
By Creighton Poof 

J ust the right book to present to that 
10 to 14 year-old lad who keeps ask¬ 
ing vou questions about the Army, the 
Navy, the Air Corps, and so on. It gives 
a clear picture for juveniles. (160 pages, 
(i% by 914 inches, well illustrated.)— 
$1.60 postpaid.— A. 0.1. 

TECHNICAL DRAWING 
By Gloscho, Mitchell, and Spnnear 

S econd edition of the probably best 
book on its subject—most thorough, 
complete, and detailed. It is essentially a 
general introduction to drafting, suit¬ 
able for college and high-school grad¬ 
uates. Chapters on: instruments and ma¬ 
terials, Instrumental drawing, geometry 
of technical drawing, lettering, projec¬ 
tions, auxiliary views, revolutions, sec¬ 


tional views, axonometric projection, 
oblique projection, perspective, intersec¬ 
tions and developments, dimensioning, 
shop processes, working drawings, gear¬ 
ing and cams, pipes, fittings and valves, 
welding representation, technical sketch¬ 
ing, shading, patent office drawing, 
graphs, architectural drawing, structural 
drawing, topographic drawing, reproduc¬ 
tion of drawings. Excellent sourcebook 
for men now polishing up to undertake 
defense drafting jobs but who feel a 
bit shaky. It gets down to brass tacks 
(thumbtacks). (687 pages, 6 by 9 inches, 
1001 illustrations.)—$4.10 postpaid.— 
A. O. /. 

THE RADIO AMATEUR'S HANDBOOK 

66 r T mE raost widely read technical \ol- 
X time on radio” is the way the pub¬ 
lishers characterize this volume which is 
published yearly. The text is literally the 
Bible for thousands of radio “hams" 
throughout the world, but it now assumes 
increased importance due to the fact that 
thousands of copies of the new edition 
will he used in defense classes through¬ 
out the country. The subjects covered 
range throughout the entire field of 
radio, from fundamental principles to 
the design and construction of transmit¬ 
ters and receivers, all concerned with 
short-wave activity. (Completely illus¬ 
trated with photographs and drawings.) 
—$1.10 postpaid.— A. P.P. 

INTELLIGENCE. POWER AND 
PERSONALITY 

iy George Crllo 

S tudies of the force that energizes man 
and animals, and accounts for their 
intelligence, power, and personality, by 
the noted Cleveland surgeon-scientist. 
Based mainly on thyroid and adrenals, 
heart and brain. Mainly of zoological in¬ 
terest. (347 pages, 6 by 9 inches, 41 
illustrations.)—$8.10 postpaid. — A, O. /. 

PLASTICS CATALOG 1942 

W HAT —a catalog reviewed in the hook 
column? Yes indeed, because here is 
one catalog that is so much more than a 
mere listing of products that it has made 
for itself a definite place in the literature 
of the plastics industry. Bound in simu¬ 
lated leatiier, this volume has become an 
indispensable source of information and 
reference for anyone connected with or 
interested in plastics in general. The text 
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SAVE UP TO 70% 

ON TECHNICAL BOOKS 

Many of These Titles Reduced For the First Time 

QUANTITIES LIMITED 
PLACE TOUR ORDER NOW 


--OUR BOOK CORNER- 

is divided into nine main sections, the 
titles beings Plastics in Defense; Mate¬ 
rials; Plastics Engineering; Production 
Operations; Machinery and Equipment; 
Laminates, Vulc, Fibre; Plastic Coat¬ 
ings; Syn. Fibers and Rubbers; Index 
and Directory. The article material has 
been compiled by the foremost authori¬ 
ties and experts in the field. (More than 
600 pages, 9$ by 13 inches, completely and 
thoroughly illustrated.)™$5.00 postpaid. 
— A. P. P. 

MISSION TO MOSCOW 
By Jo»apk Edward DaWas 

C omposed of extracts from the diary. 

journal, personal and official corre¬ 
spondence, and the “Secret and Confi¬ 
dential” documents of the former United 
States Ambassador to Russia, this book 
is a report to the American people, with 
the sanction of the Department of State 
A moving, fascinating delineation of 
facts and personalities in Russia from 
1936, as observed and studied by an offi¬ 
cial representative of this country, of 
whom President Roosevelt said: “You 
exercised a happy faculty in evaluating 
events at hand and determining with 
singular accuracy their probable effect 
on future developments. Your judgments 
of men and measures were sound and 
dependable.” (663 pages, 6 by 8$ inches, 
Indexed, illustrated.) -$3.10 postpaid.— 
A. D. JR.. ir. 

THK ADVANCING FRONT 
OF MEDICINE 

By Gaorga W. Gray 

S ummary of the high points In our 
present-day knowledge of the nature 
of disease, under the headings of alimen¬ 
tation, high blood pressure, the sulfa 
drugs, influenza, allergy, anxiety. Insani¬ 
ties, sleep, pain, smoking, drink, cancer, 
aging. This is not a dashed-off book— 
quite the opposite. For Gray spends 
about three years on such a book, writing, 
checking, painstakingly submitting his 
copy to everybody that’s important in 
the whole field (literally scores of these), 
re-writing in the light of their sugges¬ 
tions, and polishing off with not merely 
accurate statements of fact blit correct 
emphasis and interpretation, which are 
still more important. There is no flashy 
writing here, just a good sound style 
without self-conscious trimmings; in 
other words, a book designed to appeal to 
conservative readers who want truthful 
pictures of the status of medicine. (435 
pages, 6 by 9 inches, unillustrated.)— 
$3.10 postpaid .—-A .0,1. 

HANDBOOK OF CHEMISTRY 
AND PHYSICS 

A nnually this classic reference book 
is revised to keep pace with re¬ 
search work, the revision process necessi¬ 
tating extensive changes during recent 
}ears. To attempt to give a comprehen¬ 
sive idea of the contents of the book 
would take far more space than is avail¬ 
able. About all that can be said here is 
that an attempt has been made to in¬ 
clude material on all branches of chem- 


Title 

GERMAN FOR CHEMISTS. 

CHEMICAL FRENCH 
TECHNICAL ANALYSIS OF ORES AND 
METALLURGICAL PRODUCTS 
MOTOR DICTIONARY 
VOL. 1 GERMAN-FRENCH-ENGLISH 
VOL. 2 ENGLISH-FRENCH-GERMAN 
VOL. 3 PRENCH-ENGLISH-GERMAN 
REINFORCED CONCRETE CONSTRUC¬ 
TION 

EMBALMING FLUIDS 
STORY WEAVING 
HAIR DYES 
PALEOZOIC FISHES 

UNEMPLOYMENT AND THE UNEM¬ 
PLOYED 

MAGNESIUM & ITS ALLOYS 
ANIMAL LIFE IN FRESH WATER 
BEVERAGE MANUFACTURE 
LEATHER FINISHES 
WHITE vSHOE DRESSINGS 
PERCEPTION OF LIGHT 
LIGHT 

CANNING PRACTICE & CONTROL 

PORTLAND CEMENT 

BOOK OF GARDEN IMPROVEMENTS 

ASTHMA 

CATARRH 

HOW TO ESCAPE COLDS & INFLUENZA. 
PHOTOGRAPHY FOR PROFIT 
MORE INDOOR COMMUNITY GAMES 
FOREIGN EXCHANGE 
YOUR CHILD & BEAUTY 
YOUR CHILD & HEALTH 
YOUR CHILD & DIET 
QUALITATIVE ANALYSIS 
SPARKING OF STEEL 
IRON & STEEL WORK CHEMISTS 
MINERALOGY OF ARIZONA 
BRITISH CHEMICAL INDUSTRY 
THERMIONIC PHENOMENA 
PRACTICAL HYGIENE 
BEET SUGAR CHEMISTS' HANDBOOK 
REINFORCED CONCRETE IN EUROPE 
NOTES ON CHEMICAL ANALYSIS 
RESEARCH NARRATIVES VOL. I 
RESEARCH NARRATIVES VOL. II 
RAINMAKING 
OIL SALESMAN’S PRIMER 
WOOD, LUMBER & TIMBER 
PROCTOR’S LEATHER CHEMISTS’ 
POCKET BOOK 
RHEUMATISM & GOUT 
VARNISH MAKING (A SYMPOSIUM, 
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1 50 

Dolt 

4.00 

2 00 
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3 00 

1 50 
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4 00 
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2 00 


4 00 
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Can tell 

3 00 

1 50 
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4 00 

2 00 

Vivian 

2 00 

1 00 

Redgrove 

5 00 

2 50 

Moy-Thomas 

2 00 
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2 75 

1 50 

Haughton 

1 50 

.75 

Mellanby 

3 00 

1 50 

Morgan 

10.00 

5 00 

Mudd 

4 25 

2 25 

John 

4 25 

2 25 

Wright 

2 50 

1 25 

Saunders 

2 50 

1 25 

Jones 

10 00 

5 00 

Meade 

10 00 

5 00 

Brett 

2 50 

1.25 

Vander 

1 50 

75 

Vander 

1 50 
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50 

" Nett el ’’ 

2 00 

1 00 

Hedges 

l 50 

75 

Docker 

5 00 

*2 50 

Howe 

1 50 

.75 

Cooper 

1 50 

75 

Pink 

1.50 

75 
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1.00 

50 

Pitois 

2 00 

85 
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1 25 

60 

Guild 

1 25 

50 

M ia.ll 

4 50 

1 50 

Block 

2 50 

1 25 

Bergc> 

l 50 

75 

Moeller-Krause. 

1 50 

75 

Colby 

3 50 

1 00 

Craig 

2 50 

1 25 

Fhnn 

1 00 

.50 
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1 00 

50 
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2 50 
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1 50 
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10 00 
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The Editors Recommend 


THE ENGINEER’S SKETCHBOOK OF MECHANICAL 
MOVEMENTS—-By Thomas Walter Barber, Working drawings 
of practically every conceivable movement, device, appliance, and 
contrivance employed in the design and construction of machinery 
for every purpose. Nearly 3000 illustrations. 14.35 


SCIENCE EXPERIENCES 
WITH HOME EQUIPMENT 
—By C. J. Lynda. A book of 
200 simple home tricks baaed 
on phvsical laws, each expert- 
ment being illustrated and its 
principle explained. $1.45 


THE ARMED FORCES OF 
THE PACIFIC—By Capt. W. 
D. Puleston, U.8.N. Compari¬ 
son of the military and naval 
power of the Unit*! States and 
Japan, by a naval officer of 
mature and experienced judg¬ 
ment. $2.05 


Best 
Sellers 
in Science 


FOOD ALLERGY. How any- 
one can work out a diet to fit 
individual needs, and thus avoid 
digestive upsets and bidden al¬ 
lergies Dr. Walter C. Alvarea, 
Mayo Clinic, is editor-in-chief. 

$1.00 


SUPERSONICS—By Prof. R. W. Wood. A 
great deal of data on science of inaudible sounds, 
their every aspect, physical and biological, by 
a noted physicist-inventor. Has bibliography of 
articles on subject in many journals. $2.10 


DYKE’8 AUTOMOBILE AND GA80LINE 
ENGINE ENCYCLOPEDIA. Grand old 
standby for the automotive technician, garage 
man, and technically minded automobile owner 
1483 pages, 4600 illustrations. $6.50 


PROCEDURES IN EXPER- 
IMENTAL PHYSICS — By 
John Strong, Ph.D. A wealth 
of useful data of a practical 
kind for the constructor, ex¬ 
perimenter, and skilled crafts¬ 
man. $6.80 


MACHINERY’S HAND. 
BOOK — Eleventh Edition. 
“Bible of the mechanical indus¬ 
try,” enlarged to 1815 pages of 
latest standards, data { and in¬ 
formation required daily in the 
shop and drafting room $6.10 


FIRE FROM THE AIR—By 
J. Enriqua ZanettL Pertinent 
facts regarding incendiary 
bombs. History, modern types, 
materials, and the strategy and 
tactics of their use in modern 
warfare. $ 60 


STEEL 8QUARE POCKET BOOK—By 
Dwight L. Stoddard. Practical methods of us¬ 
ing the carpenter's steel square for layout work 
of all kinds. Time-tried methods used by two 
generations of cai pettier* and found both rapid 
and accurate. $1.00 


THE COMPLETE GUIDE TO SOILLESS 
GARDENING—By Dr. William F. Gericke. 
The man who invented soilless gardening has 
prepared this comprehensive and authentic guide 
covering all phases of this fascinating work. For 
amateur and professional. $1.95 


WE NEED VITAMINS—By 
Walter H. Eddy and G. G. 
Hawley. Pocket primer of the 
nature and functions of the 
vitamins. Modern scientific data 
for laymen. $1.55 


OBSERVATIONS OF MARS 
AND ITS CANALS —By 
Harold B. Webb. Collection of 
observations, with careful draw¬ 
ings. Written for other observ¬ 
ers, not for the entirely un- 
initiate $1.60 


TOOL MAKING—By C. B. 
Coles. Instruction for making 
and using all kinds, from per¬ 
sonal tools to arbor presses, 
lathes, planers, etc., in differ¬ 
ent metals. $3.60 


TURRET LATHE OPERATOR’S MANUAL 
—By Longstreet and Bailey. Expert lathe oper. 
ators aromeeded in national defense work This 
book gives a thorough course in lathe operation. 

$2.60 


BOMBS AND BOMBING—By Willy Ley. A 

fairly technical account of the things that every 
civilian should know about bombs, their action 
and methods of use. Contains 121 pages with 
a few llluatiritions. $1.35 


FM—AN INTRODUCTION 
TO FREQUENCY MODU¬ 
LATION—By John F. Rider. 
Deals with those things which 
it is necessary to know in order 
properly to understand fre¬ 
quency modulation transmis¬ 
sion and reception $1.60 


WHAT THE CITIZEN 
SHOULD KNOW ABOUT 
THE NAVY—By Hanson W. 
Baldwin. A non technical ac¬ 
count of life in the Navy, types 
of ships and their uses, naval 
planes, guns, torpedoes, mines, 
communications, elements of 
tactics and strategy. With 26 
illustrations $2.10 


PROCEDURE HANDBOOK 
OF ARC WELDING DE¬ 
SIGN AND PRACTICE— 
Lincoln Electric Co. Sixth edi¬ 
tion of a famous hook covering 
every phase of arc welding in 
detail. Limp leatherette. 1117 
pages, several thousand illus¬ 
trations 

In U. S. A. 11.50 

Elsewhere $2.00 


A MARRIAGE MANUAL—By Hannah M. 
Stone, M.D., and Abraham Stone, M.D A 
ractical guide to sex and marriage, covering 
tness for marriage, mechanism of reproduction, 
prevention of conception, and similar vital sub¬ 
jects. Answers questions most often a«Wd these 
authors by their consultants. $2.60 


PERSPECTIVE MADE EASY—By Ernest 
R. Norling. For draftsmen and artists, this vol¬ 
ume tells the things they should know hut often 
don't—all the details of perspective, simply ex¬ 
plained and illustrated so that all rules may be 
easily grasped, progressively, from simple to 
complicated forms $1.85 


PLASTIC8. PROBLEMS 
AND PROCESSES—By Dale 
E Manaperger and Canon W. 
Pepper. For hobbyists and ex¬ 
perimenters, this volume gives 
a large number of detailed 
plans and instructions for mak¬ 
ing all kinds of useful and 
ornamental articles from tubes, 
rods, sheets, and blocks of 
plastics $2 70 


THE NEW ENCYCLOPE¬ 
DIA OF MACHINE SHOP 


PRACTICE—By George W. 
Barnwell A “must” tor the 
library of anyone whose interest 
even remotely touches on me¬ 
chanics Text covers all types 
of machines and their uses in 
practical work. $2 00. With 
flexible cover, thumb index. 

$2.50 


TEXTBOOK OF CHEMIS¬ 
TRY—By Albert L. Elder. 
Recommended to those who 
have formerly studied elemen¬ 
tary chemistry and find need 
for a refresher book which 
will also bring them up to 
date in the ever-advancing field 
of chemistry. Last chapter 
gives a pre-view of organic 
chemistry $3 85 


ATOMIC ARTILLERY —By John Kellock 
Robertson, Electrons, protons, positrons, 
photrons. neutrons, and cosmic rays, all described 
for the layman in plain language. Also trans¬ 
mutation of the elements and the manufacture 
of artificial radio-activity. $2.35 


MATHEMATICAL LOGIC—By W. V. Quine 

The substance of the course in mathematical 
logic at Harvard Intended for the serious 
reader, demands close study. $4.60 


THE METER AT WORK—By John F. Rider. 
Describes fundamental types of meters and 
their operating principles and mechanisms, also 
practical applications For workers in radio 
and electronics. $1.60 


The above prices are postpaid in the United 
States. Add, on foreign orders, 25c for 
postage on each book, except as noted. 
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istry and physics and all allied sciences 
which would be expected to find any 
extended use. That the publishers have 
done everything possible to live up to 
this aim is apparent by the fact that 
this volume is a standard reference work 
in laboratories and by engineers through¬ 
out the country. ($ by 7^ inches, 2503 
pages, flexible binding.)-—$3.60 postpaid. 
— A. P. P. 


CLOUDS , Allt, and WIND 
By Brie Sloan* 

E iementahy weather science in easy, 
quick-reading form (mainly draw¬ 
ings with explanatory legends embodied 
in them), chiefly for air-minded readers 
whose thoughts are literally in the 
clouds. Serious readers probably would 
derive more from the study of a text¬ 
book; this is an easy book for those who 
don’t so much want to study as to learn 
while being entertained, mainly by pic¬ 
tures. (75 pages, 9 by 12 inches, many 
Illustrations.)—$2.60 postpaid.—.4. Q . j. 

AIR BASE 

By Boone T. Guyton 

I n narrative form, the author tells the 
action-paekcd story of what goes on 
at a modern air base—the how and why 
of the routine cruises, the training of 
dive bombers, the patrol flights, and the 
human side of life as it is lived by naval 
aviators of the present day. The pur¬ 
pose of the text is avowedly to acquaint 
prospective members of the naval air 
force with their future environment and 
to explain to others what is going on In¬ 
side the country’s air bases and naval 
establishments (296 pages, 6 by 84 
inches, several photographic reproduc¬ 
tions on fine paper.)—$2.60 postpaid.— 
A.P.P. 

COMPLETE WEIGHT REDUCER 

By C. J. Go rllnq 

A iphabeticaij.y arranged cyclopedia 
of articles, short, medium, and long, 
on innumerable aspects of its subject. 
For example, on Mechanical massagers, 
Hollywood diet. Hay diet, Rate of re¬ 
ducing, Reducing without dieting, and 
so on and on. Many items concern quack¬ 
eries, with which the book deals un¬ 
gloved, not tenderly. It carries a fore¬ 
word by Winfield Scott Pugh, M.D., 
Commander, Medical Corps, U. S. Navy, 
retired. (246 pages, 5| by 8 inches, un- 
11 lust rated.)—$3.10 postpaid.— A. O. L 

RADIO TROUBLESHOOTER'S 
HANDBOOK 

By Alfred A • Ghlrardl 

W hile essentially a hook for the radio 
service man, keeping him up to date 
with current equipment and servicing 
practices, this book will also find ready 
acceptance by engineers, experimenters, 
amateurs, and others concerned in any 
way with the technical aspects of radio. 
(710 pages, 9 by 11 inches, numerous dia¬ 
grams, charts, and tables.)—$3.60 post¬ 
paid.—^. P. P. 
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(The Editor will appreciate it 
tf you Will mention Scientific 
American when writing for any 
of the publications listed below ) 

Ait Raid Shelters is an eight-page cir¬ 
cular which illustrates and describes a 
corrugated shelter made to accommodate 
up to 50 persona. The shelter has gas- 
tight end walls and a gas lock or cham¬ 
ber can be included in the set up. An 
“economy” type of shelter for Individual 
families is also described. Armco Drain¬ 
age Products Association, Middletown, 
Ohio. — Gratis. 

Current Contributions on Insect Con¬ 
trol is a brief report on recent find¬ 
ings with respect to the control of insect 
pests of fruits, vegetables, and orna¬ 
mental plants. New York State Agricul¬ 
tural Experiment Station, Geneva, New 
York. — Gratis. 

Plexiglas Fabricating Manual is a 48- 
page booklet prepared specifically for 
organisations fabricating Plexig’as for 
defense purposes It is of immediate 
Interest, however, to other users of ther¬ 
moplastics. The text of the booklet 
covers such phases of the work as ma¬ 
chining, forming, cementing, finishing, 
and repairing. A large number of illus¬ 
trations supplement the text Rohm <£ 
Haas Company , Washington Square, 
Philadelphia, Pennsylvania - Gratis . 

Phosphates on the Farm, by Chester F. 

Hockley, Is an eight-page pamphlet 
which deals with the whole problem of 
phosphatic fertilizers as used in modern 
agriculture. Emphasis is placed not only 
on the phase of plant nutrition hut also 
on that of farm animals which are fed 
products of the soil The Davison 
Chemical Corporation, Baltimore, Mary¬ 
land. — Gratis. 

Hand Pumps is a 4-page illustrated bulle¬ 
tin describing high-pressure pumps 
for testing purposes and for operating 
jacks and small hydraulic tools. Pres¬ 
sure capacities of the pumps range from 
1,500 to 30,000 pounds per square inch. 
Ten different types are Illustrated and 
mechanical characteristics are tabulated. 
The Watson-Stillman Company, Roselle, 
New Jersey. — Gratis. 

On the Pipeline Front is a 12-page 
booklet devoted to a description of 
the pipeline industry. The text tells the 
dramatic story of the men and machines 
composing this industry which is con¬ 
tributing greatly to the progress of com¬ 
mercial and domestic life all over the 
world. Form 7218. Caterpillar Tractor 
Company, Peoria, Illinois.—Gratis 

Electron Microscopes and Tiieir Uses, 
by Joseph A. Becker and Arthur J. 
Ahearn, is a 10-page illustrated booklet 
which gives a bit of the history of micro¬ 
scopes in general and describes the de¬ 
sign and construction of the modern elec¬ 
tron microscope. Included are a number 


of reproductions of photographs made 
with this instrument, showing details 
never seen by men until the development 
of the electron microscope. Bell Tele¬ 
phone Laboratories, Inc., West Street, 
New York, N. Y.—Limited Free Distri¬ 
bution. 

Men You Lire to Meet Is a 24-page col¬ 
lection of short “human interest” sto¬ 
ries about highway heroes—truck drivers 
whose everyday work is often correlated 
with an aura of glamor and romance 
American Trucking Association, Wash¬ 
ington, D. C. — Gratis. 

Band and Block Rubber Tracks Is an 
eight-page bulletin which discusses the 
principles of these two types of tracks 
for vehicles, illustrates their differences, 
and tells of their advantages over the 
steel crawler type of vehicle. Data tables 
are presented for some of the factors in¬ 
volved. The B. F. Goodrich Company, 
Akron, Ohio. — Gratis. 

Chemicals By Glyco is a 112-page book 
giving detailed information on a wide 
range of commercial chemicals, including 
suggested formulas for the manufacture 
of numerous finisher! products. Flame¬ 
proofing and waterproofing agents, syn¬ 
thetic resins, and waxes, emulsifying 
agents, and so on, are dealt with in de¬ 
tail. — Glyco Products Company, Inc , 
2S0 King St., Brooklyn, New York 
Gratis. 

Engineering Tables Is a 12-page man¬ 
ual designed for hydraulic engineers 
and others in allied lines. Among the 
table headings are: capacities of hy¬ 
draulic rams, discharge of water for cir¬ 
cular straight edge orifices, strengths of 
materials, and useful hydraulic formulas 
Bulletin No. 120-A The Watson-Still¬ 
man Company, Roselle, New Jersey .— 
Gratis. 

Shipbuilding Terms is a 64-page wire- 
hound hook which presents the text of 
a course developed for defense training 
classes in the ship-building occupations 
The purpose of the text is to acquaint 
the reader with the meaning of ship 
terms, ship locations, and abbreviations of 
ship terms. American Technical Society, 
Drexel Avenue at 58th Street, Chicago, 
Illinois —50 cents. 

Radiothon Designer’s Handbook: is a 
365-page bound volume designed for 
radio engineers, amateurs, expei imentrrs, 
service men, and others interested in the 
principles of practical circuit design. The 
text is divided into eight chapters cover¬ 
ing the fundamentals of the subject. 
There are a number of illustrations and 
numerous reference charts and tables. 
Commercial Engineering Section, RCA 
Manufacturing Company, Inc., Harrison, 
New Jersey. -$1.00. 

Electronic Control Is a technical ref¬ 
erence bulletin covering resistance 
welder heat-controls, synchronizers, syn¬ 
chronous timers, and power and control 
units for welding equipment and auto¬ 
matic machinery of various types and ca¬ 
pacities. Weltronic Corporation, Detroit, 
Michigan. — Gratis. 


JANE’S 

FIGHTING SHIPS 
and 

JANE’S 

ALL THE WORLD’S 
AIRCRAFT 

T hese two volumes, for- 
merly published only in Eng¬ 
land, are standard reference 
works on their subjects. War¬ 
time conditions have made 
these hooks virtually unavail¬ 
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A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Editor of the Scientific American books "Amateur Telescope Making" 
and "Amateur Telescope Maklnff—Advanced" 


D r. piarkktt'h detailed account of the 
acceptance tests for the great 8:2" 
mirror for the McDonald observatory, 
reprinted from Contributions from the 
McDonald Observatory, University of 
Texas, begun here last month, is con¬ 
cluded as follows: 

The focal length of the completed mir¬ 
ror was carefully measured before the 
reductions of the final measures, as 
319 (i5(i", or 811.928 ein; and with this 
focal length the intersections of the 12 
zones used in the visual tests and the 
15 in the Hartmann test were computed 
anew, and are given in Table I. On the 
left-hand side the units are inches and 
on the right centimeters, as the separa¬ 
tion of the zones, which are those of the 
diaphragm used in the Hartmann test 
and the pitch of the screw used in meas¬ 
uring the photographs, are given in these 
units. The recomputation whs necessary, 
as the difference between these positions 
and those for the focal length of 320" 
amounts to 0.005", or 0 12 mm, which is 
quite significant with so good a mirror as 
the 82". 

The visual measures of the intersec¬ 
tions of the pencils from the various 
zone's were made on October 12 and 
October 14, immediately after the para¬ 
bolizing was completed, and again on 
October 25 and November 1, after the 
mirror was aluminized. There were four 
independent sets of measures on October 
12 and six each on the other three dates, 
equally divided between, and alternated 
by, Mr. Lundln and myself. The sepa¬ 
ration of the scratches was measured by 
dividers on a steel rule divided into 
fiftieths and hundredths of an inch. These 
measures, or rather the differences be¬ 
tween the observed and the computed 
position Aft, are given in thousandths of 
an inch; for, although in a single setting 
three places are not signiffcant, they more 
nearly approach it in the mean of four, 
and still more of six settings. The proba- 
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hie errors of the mean of six settings is 
0.0022" for the outer four zones, 0.0033" 
for the intermediate, and 0.0043" for the 
inner four zones. 

The results of these four measures are 
given in Table 2, where the Arst column 
contains the zone number, the second and 
third and the succeeding three pairs of 
columns give the Aft's, the difference be¬ 
tween the observed and 
computed positions of the i- 

zonal intersections, and their £ 

transformations into the j— = 

curve of shape for the four 

dates. It will he noted that \ -- 

the values of A ft which, it sum S 
must be remembered, are •—*— 

expressed in thousandths of 
an inch and nre four times ■ - 

the longitudinal aberrations 1 

at the principal focus, vary • 

somewhat on the different S 

dntes, being lower on Octo- » 

her 12 and 25 than on Octo- —-— 

her 14 and No\ ember 1. 

While the accidental errors ; 

of the means of the sets, 2 

varying from rt0.002" to mmm \— —. 
±0.004", and increasing 
from edge to center of the 

mirror, may account for a -- 

considerable fraction of the * 

variation, there may be r- 

something systematic about Figure 3; 

the differences, such as tern- Lower < 

pernture variations on the 
different dates, or change of Agure pro¬ 
duced by irregularities in the thickness 
of the aluminum coating. 

So far as the latter effect is concerned, 
it may be dismissed as negligible, as there 
is no appreciable systematic difference 
in the run of the Aft’s before the coating, 
on October 12 and 14, and after it, on 
October 25 and November 1. There may 
be, however, some evidence of a tem¬ 
perature effect on the Agure of the 82" 
mirror. On October 12 and 25, when the 
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+ 04 
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+ 07 
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variations in the Aft’s were somewhat 
smaller than in the other two measures, 
the decrease in temperature, taken from 
a thermograph near the mirror, between 
midnight and the time of the tests, about 
11:00 A.M., was 1°.2K, while on October 
14 the change was 2°F. However, on 
November 1 the temperature was con¬ 
stant within 0°.3F, so that, on the whole, 


Final fast. Uppar curvas of tha Aft'g. 
urvos ara the curvas of shapa 


Tafrfo T; Positions of Intorsoctlons (max. dlam„ 0,025 mm) 


a variation of Agure with small tempera¬ 
ture changes is not demonstrated. 

We may, hence, consider that the varia¬ 
tion in Aft’s are mainly accidental and use 
the mean vulucs of the 22 different set¬ 
tings as best representing the Agure of 
the mirror, and these means are given in 
the last three columns of Table 2. The 
mean Aft’s are all remarkably small, 
less than 0.004", or 0 001" at the prin¬ 
cipal focus, except for zones 6, 9, and, to 
a smaller extent, 11. These indicate only 
a very small deviation from a perfect 
Agure, the maximum longitudinal aberra¬ 
tion at the principal focus in the last 
column being 0 005", or 0.12 mm, as com¬ 
pared with the 0 4 mm allowed by the 
speciAcations. The total area of the three 
divergent zones is only 15 percent of the 
area of the surface, so the effect on the 
resultant image will be small. The maxi¬ 
mum diameter of the circle of confusion, 
computed geometrically from the largest 
longitudinal aberrations, is 0.014 mm, as 
compared with the 0.05 mm of the speci- 
Acntions. Furthermore, 85 percent of the 
light is concentrated in a diffusion disk 
of an average diameter less than one- 
third the foregoing. 

The Aft’s from Table 2 are represented 
graphically in Figure 3, the scale di¬ 
visions being in hundredths of an inch, 
although numbered in thousandths (these 
being used rather than millimeters since 
all the measures were more convenientlv 
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made in those units). The curves of 
shape computed from these Aft’s are 
given Immediately below each curve of 
Aft, the units here being millionths of 
inches. The maximum departure from the 
mean paraboloid in the lowest curve is 
0.0000007", considerably less than a twen¬ 
tieth of a wave. 

The Hartmann Teeti There remains 
one further test of the surface, the well- 
known Hartmann test, which was re¬ 
quested by the purchasers early in the 
negotiations, the diaphragm being made 
according to their specifications. The lat¬ 
ter contains 60 holes, each about 38 mm 
in diameter, spaced along twelve radii 
30° apart. The holes cover 15 wines of 
the surface twice, the two sets being 90° 
apart to determine the astigmatism. The 
radii of the zones are given In Table 1 
in centimeters, successive zones being 5 
cm apart except that the distance between 
No. 1 and No. 2 is 4.5 cm. This dia¬ 
phragm was placed directly over the 
aluminized mirror, which rested on the 
table of the polishing machine and was 
turned into a vertical position for both 
visual and photographic tests. 

Several precautions were taken to in¬ 
sure reliable results on these tests The 
principal difficulty encountered in my 
earlier tests of the 72" Victoria and the 
69" Delaware mirrors l»a<l been tem¬ 
perature stratification in the Brashcar 
testing chamber. This difficulty was much 
less troublesome at Cle\ eland, owing to 
the better temperature correction and 
to the tests being made in an open room 
instead of the closed 0' square tube at 
Allegheny. Nevertheless, it was still pres¬ 
ent, as the images of the zonal apertures 
on the plates were all elongated in the 
vertical direction. To overcome as much 
as possible such temperature difficulties, 
the mirror was always kept horizontal, 
except for the few minutes the photo¬ 
graph was being made, so that it must 
have been at practically constant tem¬ 
perature throughout. Four exposures 
were made in each set, the mirror being 
rotated 90° each time, so that the longi¬ 
tudinal aberrations and the astigmatism 
could be tested not only from the two 
sets of apertures on each plate but also 
from the horizontal sets only, on succes¬ 
sive plates, in the hope of overcoming 
stratification effects. 

The four plates yielded four deter¬ 
minations of the Aft’s and four of the 
astigmutism. The average probable errors 
of the mean values, which, unlike the 
visuul settings, did not increase in the 
inner zones, was ±0.21 mm, which, com¬ 
pared with the visual average of ±0.082, 
makes the photographic probable error 
over 2 5 times greater than the visual. 
The values of the photographic Aft’s and 
of the longitudinal aberrations at the 
focus are gi\en in the seventh and eighth 
columns of Table 1 These, reduced to 
the same scale as those of the visual 
tests, are shown graphically in the fifth 
group of Figure 3 Although these show 
a trend similur to the visual graphs, they 
are naturally, owing to the higher proba¬ 
ble errors, considerably more ragged ami 
arc entitled to considerably less weight. 

The principal value of the photographic 
method Is its definite test of the presence 
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of astigmatism. The mean differences be¬ 
tween the longitudinal aberrations at the 
principal focus in two azimuths on the 
mirror 90° apart are given in the last 
column of Table 1. If not wholly due to 
accidental errors, as seems likely from 
those determined above, there is cer¬ 
tainly no systematic trend of the signs, 
the algebraic mean being only -j-0.02 
mm, and it may be safely said that the 
surface is free from astigmatism. 

The Hartmann criterion T, obtained 
from the formula 

m 200,000 Zr*AF 
T “ Ft ' Sr 

where F 0 is the focal length, AF the 
longitudinal aberration at the principal 
focus*; taken without regard to sign, and 
r the radius of any zone, simply gives the 
weighted mean value of the diameter of 
the geometrical confusion circle ex¬ 
pressed in terms of FyiOO.OOO, while 
2.0626‘T is its apparent diameter in sec¬ 
onds of arc. The values of T were com¬ 
puted for each of the four visual meas¬ 
ures and for the single photographic test, 
and are given in Table 3. This was done 
for completeness only, as the value of T 
obtained from the mean of the 22 visual 
measures of AR at the center of curva¬ 
ture (gi\en in the last line of 'Table 3) 
is obviously of much greater weight and 
is laken as more truly representing the 
optical qualities of the mirror The max¬ 
imum diameter of the diffusion disk was 
calculated above as 0.014 mm, less than 
one third the 0.05 mm permitted by the 
specifications, but is nevertheless nearly 
four times larger than the average di¬ 


ameter of 0.0039 mm in the last line of 
Table 3. There is, however, such a small 
proportion of the total light entering 
into this expanded disk that, in com¬ 
parison to the central condensation, it 
will be quite inappreciable. 

It will be of interest to compare the 
optical qualities of the 82" mirror with 
those of other large reflecting surfaces 
which have been similarly tested. For 
this purpose the criterion T forms the 
best guide, as the errors or aberrations 
and the diameter of the geometrical dif¬ 
fusion disks arc directly proportional to 
T. The following list comprises all those 
known to me, as the Mount Wilson (JO" 
and 100" mirrors have had, to the best of 
my knowledge, no measures of their 
aberrations published 

72-inch Victoria mirror 1 . T ==0.12 

69-inch Delaware mirror*- 7' = .11 

74-inch Toronto mirror*. T = 20 

82-inch Texas mirror.7’=0 050 

Not only has the Texas mirror much 
smaller measured errors than any other, 
but such a relatively large proportion of 
the figuring was performed with large 
tools that the surface must be remarkably 
smooth and regular This was, indeed, 
amply demonstrated by the Foucault 
and Ronehi tests, and it can be safely 
stated that the quality of the Hi" mirror 
of the McDonald Observatory is un- 
equaled by any mirror previously made 
and tested 


1 ('ompitted from the aberrations published 
in Pub. Dorn, ip Ob*. 1, 41, 192U 
3 ./ Opt tSor A mrr , 23, 293, 1933. 

1 Pop A*tr , 44, 349, 1930. 
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THE reason why aluminum has become 
such a choke-point in the present-day 
scheme of things is put forth in detail 
in the article starting on page 232. Our 
cover photograph shows molten aluminum 
being poured into molds from a ladle 
which has been filled from an electrolytic 
cell. 
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50 Years Ago in 



(Condensed From Issues of May, 1892) 


RECLAMATION—“The business of securing waste rubber and 
recovering it obtained its impetus soon after the expiration of the 
Goodyear patents. Before that time the scrap, particularly that 
which was vulcanized, had been burned under the boilers or thrown 
away. . . . Briefly described, the process of reclaiming old rublier 
boots and shoes is as follows: The boots and shoes are roughly 
torn to pieces. These go to a grinding mill with a very decided 
friction motion which grinds the product to a fine powder . . . 
The black powder is next put in iron pans, run into a vulcanizer 
and exposed to live steam for a number of hours at a temperature 
varying from 400° to 000° F. . . . Taken out of the vulcanizer, it 
may lie put on a grinder, when it will readily form in sheets, and 
has very much the appearance of compounded stock that is un- 
vulcanized. , • . There are few lines of goods in which recovered 
rublicr cannot be used.” 

PLOW—“The accompanying cut, which is from a photograph taken 
while the machine was in operation, represents the rear mcw of a 
steam plow designed ami manufactured by un engineer who has 
had some 18 years experience m steam cultivation and steam 
drainage in England, Germany, and Russia, and with every known 



system. The apparatus is doing some excellent work, and is not 
only a working but a commercial success As much as three acres 
per hour ha\e lieen plowed in a most excellent manner, and the 
average of a day’s work may be set down at 20 acres, which is 
being done at a cost of 45 rents per acre.” 

GUNS—“The largest of the modern high-powered guns, entirely of 
American manufacture, thus far completed, are the two 12-inch 
guns for the Monterey, the new monitor now nearly finished at San 
Francisco, and these pieces, as they were assembled at the Wash¬ 
ington gun factory, were believed by our very competent ordnance 
officials lo be equal, if not superior, to the best guns of the same 
caliber made anywhere else in the world “ 

PIGEONS—“Some important experiments have been recently made 
at Portsmouth relative to the use of carrier pigeons at sea. 

On one occasion there was a thick fog on the other side of the 
channel; the pigeons set free circled for a few minutes around the 
boat, and then, getting their bearing, returned home.” 

COMET—“Prof. Lewis Swift, of Warner Observatory, reports a 
dispatch dated San Francisco, quoting Prof. Barnard as saying 
that his recent observations of the new comet reveal a remarkable 
state of affairs. Spreading out from the head is a complicated 
system of tails. At least a dozen distinct branches can be counted.” 
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ELEPHANTS'—“An elephant’s digestive functions are very rapid, 
and the annual, therefore, requires daily a large amount of fodder 
—600 pounds at least In its wild state the elephant f<*eds heartily, 
but wostefully It is careful hi selecting the few forest trees which 
it likes for their bark or foliage But it will tear down branches and 
leave half of them untouched. It will strip off the hark from other 
trees and throw away a large portion.” 

MEOIANICS—“A good mechanical eye is an almost essential 
requisite m a good mechanic. . . . No one can ever attain distinction 
a* a mechanic unless he is able to detect ordinary ini|>crfectioiis at 
sight, so that he can see if things are out of plumb, out of level, 

out of square, and out of proper shape, and unlevs he can also 

detect disproporturned or ill-shii|w»d patterns. ... A little training 
and cure is all that is necessary for success.” 

SAW- “Carnegie, Phipps & Co., who have the government con¬ 
tract for a portion of the armor plates of the new navy, are to 
add to the finishing plant of the armor department, a gigantic saw, 
weighing 110 tons, that will cut a nickel steel armor plate as an 

ordinary saw does a plank . The saw has a blade feet in 

diameter, gcured from alwive and revolving horizontally With it an 
angular slab of cold nickel steel, weighing perhaps a dozen tons 
is taken off like the slab of a pine log.” 

HIGH-SPEED PHOTCXIRAPHY—“In a lecture on photographing 
bullets, dehv ered recently at the South Kensington Museum 
Professor C V Bovs explained his apparatus for the pur|K>sc It 
consists of box lined with black cloth, in which the photographu 
plate is exposed, of a condenser, and of a system of wire circuits 
and knolis to give the spark which throws the shadow of the 
bullet on the plate, ami thus takes the photograph The bullet 
enters and leaves the box by two holes, covered with paper to 
exclude the light, and in passing the plate the bullet touches the 
terminals of two wires, com|wised of thin lead wire, thus partly 
completing the circuit, causing a flash to pass between the knobs 
of the plate condenser inside the box, and this flash, lasting less 
than one millionth of a second, takes the photograph of the bullet 
no lens IwMiig employed “ 

LAND AND WATER—“It is estimated that the area of the dry 
land of the glolie is 55,000.000 square miles and the area of the 
ocean 187,200,000 square miles The volume of the dry land above 
the level of the sea is estimated at 28,450,000 cubic miles and the 
volume of the waters of the ocean at 828,800,000 cubic miles The 
mean height of the land aliove the sea is 2,250 feet and the mean 
depth of the whole ocean is 12,480 feet Of course these results are 
only approximate, but they help to render our ideas of these mat 
ters more definite.” 

FREIGHT KERRY —“The bold idea of ferrvmg loaded freight 
cars across Lake Michigan is soon to lie put into practice A large 
pi opel I or is under construction at Toledo which will have a ca¬ 
pacity of 21 cars, and it is expected to tow a barge carrying 15 
cars, making 80 cars, or more than an average freight train ” 

MASONRY DAM—“The largest masonry dam in the world has 
lately been completed in India, in connection with the new water 
works for the city of Bombay. It is situated 65 miles north from 
Bombay, and stretches across the Tansa Valley. The dam is aliout 
two miles in length; 118 feet high; 100 feet thick at its greatest 
depth; 15V:t feet at the top ” 
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A. W. HERRINGTON 


Personalities 

in 

Industry 


R ecently elected president of the 
Society of Automotive Engineers, 
Mr A W. Herrington is the head of 
the Marmon-Herrington Company, 
manufacturers of specialized automo¬ 
tive equipment for civilian and mili¬ 
tary services, and chairman of the 
board of the Merz Engineering Com¬ 
pany, a Marmon-Herrington subsidiary 
specializing in the manufacture of pre¬ 
cision gages, instruments, and ma¬ 
chines 

Mr Herrington has an intimate 
acquaintance with military transport 
problems throughout the world, gained 
during World War I and since that 
time through frequent business trips 
to Europe, North Africa, and the Near 
and Far East A forceful character, 
a dynamic sf>eaker, and an accom¬ 
plished organizer, it is his announced 
purpose, during the coming year, to 
use the influence of his position as 
head of the Society of Automotive 
Engineers to help synchronize the 
efforts of the entire industry into one 
great foiee for American defense ami 
the successful piosecution of the battle 
against aggressor nations 

Born in Coddcnham, England, Mr 
Herrington came to America at the 
age of five with his parents, Arthur 
and Marv Matilda Herrington. He wi ; 
married in Richmond, Virginia, in 1921, 
to Nell Ray Clarke, a newspaper 
woman of Washington, I) C He has 
one son, Arthur Clarke Herrington, 
now 10 Mr Herrington’s primary 
schooling was received in Madison, 
New Jersey, and his technical educa¬ 
tion at Stevens Institute of Technol¬ 
ogy* Hoboken, New Jersey. His early 
automotive experience was gained with 
The Harley Davidson Motor Com¬ 
pany, where he rose to the position of 
assistant chief engineer. 

Mr. Herrington was in active service 
with the II. S Army in the World War 
from October 1917 to September 1919. 
It was during this period that he lie- 


came impressed with the futility of 
conventional drive automobile equip- 
uienl for off-the-lnghway militur\ serv¬ 
ice and determined to do something 
about it Between 1921 and 1991, he 
was associated with several different 
motor car. truck and hus companies, 
and with the U S Army and Marine 
Corps as consulting engineei He is the 
designer of various military vehicles 
and is also the originator of the idea of 
conv erting standard mass-production 
trucks to all-wheel-drive 

In March 1931 Mr Herrington be¬ 
came associated with the late Wr.lter 
Marmon, as vice-president and chief 
engineer of The Marmon-Herrington 
Company at Indianapolis, Indiana, in 
the design ami manufacture of liigh- 
t ruction automotive vehicles of all 
types, for the most difficult civilian 
services, such as in the oil fields, log¬ 
ging camps, and so on, ami for military 
usage In August 1931 Mr Herrington 
became president of the company, Mr 
Marmon tiecoming chairman of the 
board. 

As a result of his pre-w r ar travels to 


far-aw r ay lands, Mr. Herrington’s engi¬ 
neering ability is probably better 
known in such lands ns Iran, Iraq. 
Australia, Africa, and China than here 
at home His huge all-w r heel-drive 
trucks arc serving the oi* industry in 
the jungles of South America, in the 
tractless desert wastes of Vrabia, and 
in other remote regions 

Familiarly known to his friends and 
associates as “Colonel.” Mr Herring¬ 
ton is a member of The Indianapolis 
Service dub, an organization of World 
War Veterans, and never fails to attend 
the weekb luncheon meetings when he 
is in town His interests, aside from 
business, aie squash, lacrosse, yacht¬ 
ing, deep-sea fishing, hockey, and big- 
game hunting He is a member of the 
Episcopal Church, a 32nd degree Ma¬ 
son. and a member of the Mystic 
Shrine His clubs arc the IiidianajHilis 
\tlilcti< and Columbia Clubs, the 
Woodstock Country Club, and the Gib¬ 
son island Club, Maryland He is also 
a member of the Society of American 
Military Engineers and a Fellow of the 
American Geographical Society. 
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Drawn by Logan U. Reavis especially for Scientific American. Approved by U. S. Navy 


Battleship Types of Three World Powers 

TThk comparisons of the three heaviest existing capital probable that the Tirpitz is closet to a displacement of 

ship tyj>es of England, Germany, and the United States, 50,000 tons than to the 35,000-ton figure umiu11> assigned 

given in the above drawing, indicate that the performance to her. Although the Prince oj Wales , sister ship of the 

of the new North Carolina type may be awaited with confi- King George V, was somewhat punished by the Bvtmark , 

dence; in design, fire-power, and maneuverability it may, in and later sunk by Japanese planes, it does not necessarily 

some future encounter, justify the extraordinary care which follow that this class is weaker than the Tirpitz under 

has been exercised in its construction. similar conditions Theoretically the King George V has 

Resembling its ill-fated sister ship, the Bismark , it is the advantage of later research. 
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DREADNOUGHTS OF THE U. S. NAVY 

A Two-Ocean Fleet is Our Nation's Ultimate Goal 


E veryone realizes that the bitter 
conflict between the United States 
and Japan, particularly in its early 
stages, will be fought largely at sea and 
in the air. There has been and will be 
hard fighting on land, but before Amer¬ 
ican and Japanese soldiers can come to 
grips on the battlefield they must first 
be embarked in transports and safely 
escorted by warships to the scene of 
operations. Seajxnver, from the very 
start, has played an even more decisive 
role in the Southwestern Pacific than it 
has thus far in European waters 

For the past several years the United 
States Navy has been undergoing a 
rapid expansion toward its ultimate 
goal—a two-ocean fleet capable of re¬ 
pelling any likely combination of hos¬ 
tile powers in both the Atlantic and 
Pacific. This expansion continues at an 
ever-increasing pace, but now that war 
is actually here we must place our reli¬ 
ance in those ships which, fully manned 
by trained officers and men, are in every 
resect ready for active service. War¬ 
ships in the blueprint stage or on the 
building ways never won a naval battle. 

Early in December last, 17 Ameri¬ 
can battleships, displacing 534,000 tons, 
were in commission, giving us the larg¬ 
est, though not the most up-to-date 
dreadnought force in the world Be¬ 
tween them these ships mounted 178 
heavy-caliber guns having a total 
broadside weight of 277,640 pounds 
Five of our ships were armed with 
16-inch guns, eleven with 14-inch, and 
one with 12-inch. Great Britain fol¬ 
lowed with 13 battleships and two 
battle cruisers; while Japan, third larg¬ 
est of the worlds sea powers, had 12 
capital ships of some 385,000 tons and 
carrying 114 guns with a combined 
broadside weight of 186,460 pounds 
Four of Japan’s ships were armed with 
16-inch guns and the remainder with 
14-inch The Imperial Navy also pos¬ 
sessed three or four “pocket battle¬ 
ships” displacing around 15,000 tons 


WALTON L. ROBINSON 


and mounting six 12-inch guns each. 

Merc statistics, however, cannot give 
an accurate picture of the relative fight¬ 
ing value of the American and Japan¬ 
ese battle fleets, for they fail to take 
into consideration such important fac¬ 
tors as age, speed, armor protection, 
and hitting power of individual ships 



• This thorough-going analysis of bat¬ 
tleships of tho United States Navy is 
the first of a series of five articles, 
each complete In itself, which will give 
an accurate over-all picture of our 
naval strength in surface ships and 
submarines. •—The Editor • 

and the ability of each to operate in 
effective conjunction with the others. 
Our three oldest battleships are, for 
example, of very doubtful value, due 
primarily to their low speed and limited 
gun range, while several of Japan’s are 
so scantily armored that a few hits 
from large caliber shells would cer¬ 
tainly put them in serious trouble 

Our battleships range in size and age 
from the 26,100-ton Arkansas , com¬ 
pleted in 1912, to the giant 35,000-ton 
North Carolina and Washing ton, which 
passed into service last year. Fifteen 
new battleships are completing afloat, 
building on the slips, or authorized. 
Several may l>e ready by the end of this 
year. 

The Arkansas , our oldest and least 
valuable dreadnought, was built as a 
sister-ship to the Wyoming , which some 
years ago was demilitarized in accord¬ 
ance with the London Naval Treaty 
of 1930 and converted into a training 
ship. The Arkansas carries a main 
armament of twelve 12-inch guns 
mounted in six turrets disposed along 


her center-line. These guns, measuring 
50 feet from breech to muzzle, hurl an 
870-pound projectile at an initial veloc¬ 
ity of over one-half mile per second. 
Due to their very limited elevation 
(15 degrees), however, they have an 
effective range of only some 15,000 
yards, which is far below current re¬ 
quirements; and the Arkansas , were 
she to encounter a modern cruiser, 
might well find herself unable to get 
within range of her harder-hitting guns 
while, at the same time, suffering nu¬ 
merous hits from the cruiser’s lighter 
but longer-ranged weapons. 

The Arkansas' secondary or anti¬ 
torpedo armament consists of sixteen 
5-inch, 51-caliber guns. These guns, 
firing a 50-|x>und shell, are of fairly 
modern design and constitute the sec¬ 
ondary armament of all our battleships 
except the two newest. The anti-air¬ 
craft battery comprises eight 3-inch 
and numerous smaller guns. The 3-inch 
gun is inadequate for today’s needs 
and in most of our battleships has 
given way to the more effective 5-inch, 
25-caliber weajxrn. 

▲ rmoh protection includes an 11-inch 
main belt along the water-line, 
12-inch plates on the faces of the big- 
gun turrets, a 12-inch conning tower, 
and fairly thick decks over such vital 
spots as the engine and boiler rooms 
and shell and powder magazines. 

The Arkansas was designed to at¬ 
tain a speed of 20.5 knots, but can now 
do no better than 19 knots. This re¬ 
duction was caused by the addition of 
anti-torpedo “blisters” when the ship 
was modernized some 15 years ago. 
Other alterations effected at this time 
included conversion to oil burning, 
stronger anti-aircraft defense, substitu¬ 
tion of a tripod mainmast for the old 
cage or basket mast, and improved 
plane-handling arrangements. Three 
aircraft and a catapult are now carried 
atop No. 3 turret. 
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The New York and Texas, launched 
in 1912 and completed two years later, 
are our next oldest battleships. They 
displace 27.0(H) tons and are armed 
with ten 14-inch guns mounted in five 
center-line turrets Those guns are 45 
ealitiers in length (that is. 52 feet. 0 
inches), elevate to 15 degrees, and fire 
a I M)0-|x>und projectile at a range of 
some 21,000 yards. Their sec¬ 
ondary and anti-aircraft bat¬ 
teries are the same as those 
in the Arkansas. Armor pro¬ 
tection includes a 12-inch 
water-line belt, 11-inch turret 
faces, thick decks, and a 12- 
inch conning tower. Anti- 
torjiedo blisters, fitted some 
years ago, have reduced their 
s|hm*<I to about 19 knots Three 
planes and a catapult are 
carried on the amidslup turret. 

These ships are hard to 
ham lie and very poor sea 
lioats in rough weather; they 
roll so badly, in fact, that 
waves frequently ride the 
blisters into the 5-inch gun 
casemates. One of the most interesting 
features of their design is the reversion 
to reciprocating engines in place of the 
turbines which had been fitted in the 
Arkansas and other earlier ships This 
was done to show American turbine 
builders, who had refused to adopt the 
standards laid down, that the Navy 
Department was determined to have 
turbines buill to official sfiecifications. 

The Arkansas, New York , ami Texas 
are the “lame ducks** of our fleet and 
are no longer reckoned effective for 
war purposes Judged by modern 
standards they are now quite obsolete 
and of little value as “line-of-battle” 
ships. Their presence in a major en¬ 
gagement might w r ell prove a liability 
rather than an asset to our commander 
in chief, for their low speed and the 
limited range of their big guns would 
make it extremely difficult for them to 
o|>erate with our faster and more j>ow r - 
crful ships Despite their deficiencies, 
however, these old battleship* can still 
perform such secondary tasks as escort¬ 
ing convoys and attacking coastal ob¬ 
jectives. They arc hopelessly outclassed 


by Germany* trio of modern 30-knot 
battleships: the 35,000-ton Tirpitz 
(eight 15-inch guns) and the 26,000- 
ton Seharnhorst and Gneisenau (nine 
11-inch guns). 

The 29,000-ton Nevada , commis¬ 
sioned in 1916 as a sister ship to the 
Oklahoma , which capsized in Pearl 
Harbor last Decernber 7, carries the 


same main armament as the Texas. 
Her 14-inch guns are differently ar¬ 
rayed, however, being groujied in two 
twin and two triple turrets with the 
former in the super-imposed positions. 
Moreover, they elevate to 30 degrees 
and have a range of some 30,000 yards. 
The Nevada*s secondary and anti-air¬ 
craft batteries consist respectively of 
twelve 5-inch, 51-eali ber and eight 
5-inch, 25-caliber guns, plus numerous 
smaller weafions. She also carries three 
planes and two catapults—one on No. 3 
turret and one on the quarter deck. 
Her secondary and anti-aircraft bat¬ 
teries and plane-handling arrangements 
are standard for all of our remaining 
battleships except the new North Car¬ 
olina and Washington. 

rjmih Nevada and her ill-fated sister- 
* ship marked a new era m naval 
construction, l>cing the first dread¬ 
noughts to embody the “everything or 
nothing** principle in the matter of 
protection. A 13% inch belt, 100 feet 
long and 17% feet wide, protects the 
water-line, 16- to J 8-inch plates cover 


the turret faces, 16 inches encase the 
conning tower, and 3-inch upper and 
2-inch lower decks provide defense 
against aerial bombs and long-range 
plunging shellfire All this protection, 
less the horizontal or deck armor, 
weighs nearly 8000 tons. 

The Nevada's designed sfieed of 20.5 
knots, obtained by Parsons turbine en¬ 
gines developing 25,000 horse- 
jwiwer, was unaffected by the 
$7,000,000 modernization she 
underwent some years ago 
The addition of anti-torpedo 
blisters, however, has made 
her unwicldly at low speeds 
She and the Oklahoma were 
the first American battleships 
to be fitted with ull-oil-fired 
boilers. 

The Pennsylvania, launched 
in 1915 and completed the 
following year, is a sister-ship 
of the Arizona , which sank in 
shallow' water at Pearl Har¬ 
bor. Displacing 33,100 tons, 
the Pennsylvania is simply an 
enlargement of the Nevada, 
which in appearance she greatly re¬ 
sembles She has two more 11-inch 
guns, heavier armor protection, and a 
somewhat higher speed. The increase 
m the number of big guns was made 
jHxssible by placing three of them in 
each of the four turrets The water-line 
belt is 11 inches thick and two decks, a 
6-inch upper and a 3-inch lower, protect 
the ship’s vitals The speed of 21 knots 
is obtained by 32,000 horsejKiw'er tur¬ 
bine engines driving four screws. 

The Pennsylvania is a splendid sea 
boat, offering a very steady gun plat¬ 
form, and has proved a most economical 
steamer She has always lieeu regarded 
as a fine ship and for many years 
served as flagship of the CTNCUS 
(Commander m Chief, United States 
Fleet) Some years ago both she and 
the Arizona underwent an extensive 
reconstruction at a total cost of nearly 
$15,000,000. Among the alterations ef¬ 
fected were the raising of the anti- 
torjiedo battery from the main to the 
upfier deck, the strengthening of the 
anti-aircraft armament, substitution of 
tripod masts for the old cage type. 



USS Ttxoi, useful In convoy work 


r 



All illustrations Official U. S Navy Photographs 

USS Arkansas, our oldest dreadnought USS Nevada marked a new era In naval construction 
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addition of Misters, and the improving 
of the internal sub-division 

Between January and June, 1917, 
three fine ships, the New Mexico, Idaho , 
and Mississippi, were launched As 
originally built they were slight im¬ 
provements on the Pennsylvania design, 
but a few’ years ago they were so com¬ 
pletely modernized that they may well 
be regarded almost as new' ships. They 
are now' the fastest and most stoutly 
protected of our older battleships and, 
everything considered, more formidable 
ships than the newer California and 
Tennessee and three Marylands. none 
of which has been modernized Aver¬ 
aging just over 39,000 tons, the New 


M cj I cos carry twelve l t-mch guns, 
have a 11-inch main armor licit, 18-inch 
protection for the big-gun turrets, 
minute internal sub division below the 
water-line, and two decks (8-inch 
upper and l-inoh lower) over vital 
areas Their 14-inch guns, of a more 
powerful model than in preceding ships, 
elevate to 30 degrees and have a maxi¬ 
mum range of over 85,000 yards or 
some £0 miles. 

One of the most noteworthy fea¬ 
tures of these reconstructed ships is 
their relatively high sfieed of 44 to 43 
knots, obtained by 1-0,000 horsepower 


\N cstmghousc geared turbine engines 
Ihe New Mexico has four White- 
Forster boilers and the other ships six 
of the Bureau Express type. 

The California and Tennessee, 
launched in 1919, are slight im- 
pro\ eiuents over the original New 
Mexico design They were scheduled 
for modernization during 1910-11. but 
the Navy Department cancelled the 
work because of the threatening inter¬ 
national situation—just a case of keep¬ 
ing the powder dry Displacing over 
34,000 tons, they have the same arma¬ 
ment and vertical protection as the 
New Mexit oy, hut are not as stoutly 
armored against air attack, having 


These two ships are equipped with 
electric drive. Power for their four 
alternating current motors, one to each 
propeller shaft, is generated by tur¬ 
bines—General Electric in the Califor¬ 
nia and Wcstinghouse in the Tennessee . 
Designed speed is 41 knots, which was 
reached on trials 

The Maryland , Colorado , and West 
Virginia, launched in 1940-41 and dis¬ 
placing from 31,500 to 34,500 tons, 
are almost identical to the California 
except for their main armaments of 
eight 10-inch guns and a 4-inch in¬ 


crease in the thickness of their water¬ 
line belts. The 10-inch guns, 45 calibers 
in length, elevate to 30 degrees and 
hurl a 4100-pound shell at a maximum 
range of over 33,000 yards. 

rpnK North Carolina and Washington , 
launched in 1940 and costing nearly 
$70,000,000 each, are our newest and 
finest dreadnoughts. They arc larger, 
faster, more powerfully armed, and 
more stoutly protected than any of 
our older ships and utterly different in 
general design and appearuncc. With 
their length of 750 feet, their beam of 
108 feet, and their draught of 30 feet 
they can just barely squeeze through 
the Panama Canal locks. Their de¬ 
signed speed of 48 knots is obtained 
by geared turbine engines 

Their armament consists of nine 
13-ineh guns mounted in three heavily 
armored turrets, plus jniwerful second¬ 
ary and anti-aircraft batteries. The 
Hi-inch guns, of a new and very power¬ 
ful model, have a range of alxmt 40,000 
yards Two catapults and several planes 
are carried on the quarter-deck These 
two ships are unique in having no 
jxirtholes along the hull, ventilation 
and lighting being entirely artificial. 

Work on four additional units of the 
North Carolina class is now being 
pushed as rapidly as jiossible. Three of 
them, the South Dakota, Massachus¬ 
etts. and Indiana , begun in 1939, were 
launched last year and may be com¬ 
pleted in time to join the fleet the latter 
part of this year. The fourth ship, the 
Alabama , launched this past February, 
will not be ready before next year. 
These ships will constitute a powerful 
reinforcement to our fleet and give us a 
definite superiority over the Imperial 
Navy. Our main battle fleet, cotnjMised 
of the six North Carolinas and the 
eight units of the Maryland , California, 
and New Mexico classes, should then 
be strong enough to take the offensive. 



USS North Carolina can fust barely squeeze through Panama Canal locks 

decks only 3y 2 and 4y 2 inches thick 
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We Need More Physicists 

Military Activity and Industrial Requirements 
Have Created an Unprecedented Demand 


E. U. CONDON, Ph.D 

Associate Director, Westing house 
Research Laboratories, East 
Pittsburgh, Pennsylvania 


E veryone has heard of the science 
of physics, embracing our funda¬ 
mental knowledge of the forms of en¬ 
ergy—mechanics, acoustics, electricity, 
magnetism, heat, and radiation. And 
everyone realizes that the science is 
basic to every phase of our industrial 
activity. But how many of us know a 
physicist or have any conception of 
wdiat he does? 

The word “physicist” was seldom 
seen in newspapers until recently. Now 
these same news sources tell of a dras¬ 
tic shortage of professionally com in¬ 
tent physicists, which shortage is lead¬ 
ing to all sorts of emergency rush 
training programs. Asked by the editor 
of Scientific American to explain in 
what way physicists arc essential to the 
war, I had, of course, to reply that this 
could l>e done only in the most general 
terms, since specific details of such w r ar 
work are in the secret classification. 

He replied that even so he felt that 
many j>eople are quite uncertain about 
the distinction between physicist and 
engineer; that it ought to be possible 
to discuss their work in a way which 
would help the general understanding 
and esi>ecially would aid students in 
their choice of a career. 

Until quite recently, the opportuni¬ 
ties for physicists as such were almost 
entirely confined to college and univer¬ 
sity teaching. In the better universities 
this offers an attractive career, for 
with the work of teaching it combines 
facilities ami a favorable environment 
in which to carry out research—to ad¬ 
venture in the unknown frontiers of 
knowledge with a genial band of like- 
minded explorers. 

However, in the lesser colleges and 
universities the picture is not so attrac- 



Dr. Condon 


not great enough to support a very 
large number of physicists Fewer than 
3000 physicists find employment in this 
way in the entire United States. 

In recent years, however, a rapidly 
increasing number of physicists have 
found employment in industry, first and 
still mostly, in research laboratories, 
but also in engineering and production 




units as well. Now everybody thinks he 
knows the difference between a pro¬ 
fessor and an engineer. But when a 
physicist works with engineers in an 
industrial organization this question 
arises: What is the difference, if any, in 
their function, and on which kinds of 
work should one use the physicist and 
which the engineer? 

The difference in them, by which wc 
shall decide which label applies, is 
that the physicist elected physics as 
his major study, usually in a liberal 
arts college, whereas the engineer 
studied one of the recognized specialties, 
such as electrical engineering, in an 
engineering college. Another difference 
is that most physicists have continued 
university work beyond the bachelors 
degree, gaining thereby some training 
in independent original research meth¬ 
ods. On the other hand, it is much 
more usual for the engineer to leave the 
university on graduation from a four- 
year course and to go at once into in¬ 
dustrial employment. 

This difference in training manifests 
itself in a difference in approach to a 
given problem which is approximately 
described by saying that the engineer 
is a conservative and the physicist a 
radical al>out new scientific develop¬ 
ments The engineer works best on the 
careful economic development of some 
applied science project whose general 
practicability has already been demon¬ 
strated. The physicist works best when 
trying to understand some newly- 
observed phenomenon that nobody as 
yet understands at all, or when trying 
some totally untried combination of 
ideas to get a ncu T device of which 



live. In them the libraries and labora¬ 
tories are usually inadequate for truly 
fundamental research, and the arrange¬ 
ments are such that the professor has 
so much teaching to do that he has very 
little energy left for original investiga¬ 
tion. 

In any case, the total number of posi¬ 
tions Available in university teaching is 


w 



Soma basic rosoarcli mast continue despite the war, far when peace comes 
we will have vast amoents of excess materials and the public demand for 
laxnry Items, long held In abeyance by military production, will come bach 
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We will know more about metali after the war It over; research metal¬ 
lurgists are working as never before In their search for metal substitutes 


nobody is sure that it will be practical 
or even if it will work. 

To any such broad generalization 
there are, of course, plenty of excep¬ 
tions. Naturally, there are many scien¬ 
tifically radical engineers, just as there 
arc some mighty conservative physi¬ 
cists. Here we are not trying to place a 
higher valuation on one type rather 
than the other: obviously both types 
arc needed. As in other fields of en¬ 
deavor, it must be noted that the con¬ 
servatives and radicals often have 
difficulty understanding each other's 
view-point, even to the point of being 
sometimes mistrustful of each other. 

But, anyway, it works out like this: 
The physicists arc always busy looking 
into things in the physical world with¬ 
out much regard to their utility. In 
this way they are always aware of a 
lot of interesting phenomena which 
have not yet found, and may never 
find, any practical application, and 
they are trained in the art of digging 
up more such phenomena. The engineer, 
on the other hand, is busy with making 
important improvements and better 
application work in fields already estab¬ 
lished. Hence if a radically new device, 
or a radically new solution to an old 
problem, is needed, it is better to put 
a team of physicists on the job than 
a team of engineers. If nothing of the 
kind promised has ever been done be¬ 
fore, you are more likely to get it 
done (if it can l>e done at all) by 
physicists than by engineers 

rwiiiK device you get from the physi- 

cists as a rule will not In* very well 
designed either for reliability of ojiern- 
tion or simplicity of manufacture. When 
the engineer sees it, he is apt to sniff 
contemptuously unless he is an un¬ 
usually broad-minded fellow. But he 
should not l>e too intolerant, for the 
chances arc, if it is a really new device, 
that he does not know the new prin¬ 
ciples which it utilizes or at least is not 
familiar enough with them to have 
thought of applying them. After the 
physicist has made such a laboratory 
model, it is up to the engineer to make 
an engineering design, in the course of 
which many detailed improvements 
will lie made, before the device can be 
put into production. 

With this picture in mind it ought to 
be clear why physicists are so very 
valuable in preparations for modern 
mechanized war. The Services want de¬ 
vices for locating enemy planes or sub¬ 
marines, or for exploding bombs under 
social circumstances, or for protection 
against magnetic mines, or for fire 
control pur[>oses, and so on. If it is a 
device of a general kind which they 
already have, they can get improve¬ 
ments and production designs by turn¬ 


ing the job over to a team of engineers. 
But if it is a device that is com¬ 
pletely unknown—simply an idea for a 
device which would be tactically val¬ 
uable if it worked—then a team of 
physicists is called for as being most 
likely to produce the device ... if it 
can be done. 

Our research preparedness activity 
on a large scale really dates from May, 
1910, with the apj>ointment of the Na¬ 
tional Defense Research Committee. 
By early autumn of 1940 the NDRC 
had decided on its main plan of ac¬ 
tion. Soon the best physicists of the 
country were organized into special 
teams and put to work applying the 
latest discoveries of the pure science 
lal>oratories to the solution of problems 


presented by modern warfare. It is 
fortunate indeed that the work was 
started this early—or rather most un¬ 
fortunate that it was not started still 
earlier—since any new development of 
major importance calls for a tremen¬ 
dous amount of efTort even before it is 
ready to be “engineered.” Nevertheless, 
it can be said that several devices of 
great importance which have resulted 
from these efforts are already in pro¬ 
duction and many more may be ex- 
jjected soon. 

Naturally, this “conversion” of the 
physicists has not been accomplished 
without completely upsetting their 
“business as usual.” Up until recently 
their main concern had been the study 
of the great new field of atom-sniashing 
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or nuclear physics. Even a year ago 
nearly all of this fundamental research 
had come to a stop because of the de¬ 
mand for trained physi-ists to do war 
work. For example, our large four- 
million volt generator at the Wcst- 
inghouse Research Lalioratories has 
been shut down for months—not be¬ 
cause this field of science is thoroughly 
explored or less significant, but simply 
because of the importance of the war 
job. The only cyclotrons operating 
now are those that are l>eing used to 
prepare artificial radio-active materials 
for medical research 

I first discovered Scientific American 
when 1 was about 14 years old, and 
reading it greatly influenced me in 
getting a clear notion that I wanted to 
do research in science Knowing that 
this magazine must be playing a similar 
part in the lives of boys today, I would 
like to close with a little advice to them. 

Industry and science are lieing linked 
together by this war more closely than 
ever before. During the present war 
new advances in applied physics arc 
being made which have brought about 
an urgent demand for young men with 
sound scientific training. Any boy who 
has a real aptitude for scientific studies 
cannot serve his country better than 
by devoting his best efforts to learning 

• 

DELAYED JUMP 

Of Strip to Magnet 
Demonstrates Atomic Change 

A HTEEI. strip that, when placed under 
a powerful magnet, waits alnnit a min¬ 
ute and a half before it jumps toward 
it, is the demonstration used by Dr 
Herbert H. Uhlig, of the General Elec¬ 
tric Research Laboratory, to show a 
delayed change in the strip’s atomic 
arrangement Exact knowledge of the 
nature of such changes is important in 
making magnetic materials for trans¬ 
formers and other electric equipment. 

The strip used in the demonstration 
is a common tyj>e of stainless steel con¬ 
taining 18 percent chromium, 8 percent 
nickel, and the rest iron This metal, 
known as 18-8, is not ordinarily at¬ 
tracted by a magnet, because it usually 
contains a little nitrogen. The nitrogen 
seems to cause friction within the metal, 
which prevents the atoms from re¬ 
arranging themselves to the phase in 
which a magnet causes attraction. 

If, however, the same type of stain¬ 
less steel is made nitrogen-free, it takes 
on other properties; the demonstration 
strip is a piece of such nitrogen-free 
metal. When the strip is heated to a 


as thoroughly as he can and as quickly 
as he can and as much as he can 
about mathematics, physics, and chem¬ 
istry. He should not scorn the “theoreti¬ 
cal” fundamentals for hastily-gained 
superficial “practical” knowledge. 

It is a great misfortune that many 
of the administrative officers of our 
public high schools have failed to 
appreciate the importance of sound 
training in fundamental mathematics 
and science. The quality of mathemat¬ 
ical instruction in the high schools has 
sagged steadily in the past 20 years to 
such an extent that even the boy who 
gets an “A” grade in mathematics has 
a poor foundation on which to build 
his future work in science. No doubt 
the war will soon focus attention on 
this sorry state of affairs and reforms 
may result, but, in the meantime, boys 
who really want to help in this war 
should set themselves higher stand¬ 
ards of mathematical attainment than 
most teachers demand. 

Not only can the t>oy who has a real 
aptitude for science find a great oppor¬ 
tunity to serve in the war, but with the 
steady advance in science-mimledness 
in all industry, it is safe to assume 
that the opportunities for scientific re¬ 
search in post-war industry will be 
much greater than ever before. 

• • 

temperature of 1100 degrees, Fahren¬ 
heit, it again loses its magnetic prop¬ 
erty. This property does not return 
until the strip is cooled down to the 
boiling ]>oint of water. Dr Uhlig, how¬ 
ever, found that if the heated strip is 
suddenly cooled by quenching in ordi¬ 
nary tap water, and then placed under 
a magnet, it is not attracted, even 
though it is itKiler than the temperature 
at which the change in the magnetic 
projierty of the metal should occur. 

After about a minute and a half, 



TimeiiHded for atomic roarrango- 
mont Is demonstrated magnetically 


however, it suddenly jumps to the 
magnet. Dr. Uhlig says that the atoms 
start rearranging themselves as soon as 
it is cooled, but it takes this time before 
a majority are shifted and at least a 
day before all reach a state of equi¬ 
librium 

The change is one in the crystalline 
structure of the metal. At the high 
ternperatures, when non-magnctic, it 
has the face-centered arrangement, 
with the atoms forming cubes piled 
like bricks. The low-temperature mag¬ 
netic phase has them in the body- 
centered arrangement, with cubes in¬ 
terlocking, so an atom in the center of 
one forms the corner of adjacent eulies. 

“From these experiments,” said Dr. 
Uhlig, “we hojie to learn more about 
the heat treatment of steels and the 
preparation of alloys with better me¬ 
chanical properties and corrosion re¬ 
sistance.” 

EYES 

Are Most Sensitive 
Light Recorders 

Proof that the eye is one of the most 
sensitive of all devices for recording 
light—far more sensitive than the liest 
photographic* emulsion or any other 
physical apparatus—was presented re¬ 
cently by Dr Selig lleeht in reporting 
the first exjieriments to measure pre¬ 
cisely the smallest amount of light 
which the eye will record. 

According to Dr Hceht, professor of 
biophysics at Columbia University, 
from five to fourteen quanta (a quan¬ 
tum is the smallest, basic, and indivis¬ 
ible unit of radiation, including light) 
will make an impression on the retina 
of the eye, thus leaving only a scant 
four smaller amounts of light which 
the eye is incapable of perceiving. He 
reported that for half a dozen observ¬ 
ers, over a period of several months, 
the minimum energy necessary for vi¬ 
sion was observed to be between 2 2 
and 5 7 ten-billionths of an erg. This 
amount, he said, represents between 
58 and 148 quanta of light emitted 
from the apparatus. 

Most of this light is lost, however, 
through reflection h\ the cornea (outer 
shell) of the c>e. absorption in the lens 
and other parts of the eye, and pas¬ 
sage through the retina without ab¬ 
sorption. Dr lleeht pointed out. Sub¬ 
tracting this lost light, the amount 
actually absorbed by the retina is five 
to fourteen quanta, he said, adding 
that since each quantum reacts with 
only a single molecule of the receiving 
substance of the retina, as few as five 
molecule changes w r ould produce light 
impression 
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Have You Heterophoria? 

Eye Exercises Using New Light-Polarizing Vecto 
graphs Can Improve Depth Perception 


EVERETT WHITE MELSON 

D on’t be shocked if an optical test 
reveals some day that yon have 
heterophoria. According to some of our 
best eye authorities, this condition ex¬ 
ists in about 80 percent of the eyes ex¬ 
amined. Ordinarily, a mild contraction 
of the muscles that move the eyeball 
always exists This is because the brain 
is attempting to fuse the images from 
each eye. It sends nervous impulses 
to the muscles to persuade them to pull 
a little more here or a little more there 
until the images apjiear on correspond¬ 
ing areas of each retina. 

If there is a lack of balance in these 
eye muscles, one eye, or l>otli, may t>e 
deviated so that the images appearing 
on the retinas cannot be fused and the 
binocular function of the eyes is lost. 
This function is most valuable, since 
it gives us depth |>erception, enables us 
to estimate distances, and provides us 
with contrasts and comparisons. 

Heterophoria means that, due to 
some form of deviation of the eyes— 
one turning inward, outward, upward 
or dow'nward—we cannot secure this 
binocular vision. We have to depend 
upon 011 c image from one eye find thus 
lose the ability to judge distance and 
depth. Frequently this deviation is so 
obvious that anyone can see it, as m 
cross-eyes. More often, however, it is 
not apparent to ail unskilled observei 
and the one who has it may la* totally 
unconscious of it In many cases there 
is no pain or discomfort. In other cases 
it is quite distressing, particularly in 
close work. One of its worst features 
is that it may drift into such conditions 
as amblyopia exanopsia, in which the 
vision of one eye dims from lack of use 
This particular condition is generally 
agreed to be acquired and not congeni¬ 
tal, and it can be cured 

If you have ever observed a baby’s 
eyes you may lia\ e noted that man t \ of 
their movements are not coordinated. 
He uses them independently, largely be¬ 
cause the brain has not been trained 
by exjierience to evaluate objects and 
to demand a fused image. He will reach 
for a bottle or a rattle and miss it by 

Specially prepared for Scientific American by 
Mr Melson, of Bausch & Lomb Optical Company 


several inches When the brain begins 
to demand a fused image, one group 
of muscles becomes active in aligning 
the eyes for coordinate work while an¬ 
other set shapes the lenses to focus the 
objects These acts of convergence and 
accommodation are to a great extent 
acquired faculties. That they are ac¬ 
quired faculties, subject in a large 
measure to voluntary control, is evi¬ 
denced by the fact that most people 
can converge or rotate the eyes at will 
It is not enough that images shall 
lie formed on eorres]>oiiding areas of 



Exercising at leisure 


the retinas They must be symmetri¬ 
cally distributed around the fovea, a 
tiny depression in the center of the 
macula. The fovea and the macula 
have a great number of little cones, or 
photo receptors, w T hich are extremely 
sensitive to Inith detail and color. Fur¬ 
ther, the two images must be similar 
in size, shape, and alignment in order 
to be capable of fusion. Since the two 
images are formed at a slightly differ¬ 
ent angle, due to the spacing of the 
eyes, they arc slightly different—just 
enough different, in fact, to create the 
sense of depth when they arc super¬ 
imposed If they are not similar in 
size, sha|K‘, or location, a double image 
will result and the brain will be forced 
to suppress one image in order to see 
the other clearly. 

To orientate both eyes for the pro¬ 
duction of images on the macular areas, 
the six muscles that move the eye in 
its orbit must act in concert, some 


contracting and others relaxing. These 
are known as conjugate movements be¬ 
cause these muscles are linked together 
by the nervous system. Likewise, the 
ciliary muscles, which are responsible 
for accommodation, are busy increasing 
or lowering the convexity of the lens 
so that objects can he sharply focused 
at varying distances. 

Defects in the refractive system of 
the eye can he eoi rccted by proper 
glasses, and imbalances in the muscles 
that move the eye are frequently cor¬ 
rected by the introduction of prisms 
to offset the deviation, hut since the 
action of these muscles is subject to 
voluntary control, it is jxxssible to pro¬ 
vide them with a system of calisthenics 
to improve their coordination, thus im¬ 
proving the overlap in the retinal im¬ 
ages and resulting in better depth per¬ 
ception. 

it has been said that in some ways it 

is lielter to have one blind eye than 
tw r o eyes in one of which vision is 
temporarily suspended, as is frequently" 
t lie ease in a deviation of one eye. The 
one-eyed j>crson has two jM>ssible errors 
eliminated automatically"—affections of 
symmetrical movement of the eyes, and 
image differences On the other hand, 
his sense of persjjective can be only 
moderate since he must rely on the one 
good eye Some |>eople, however, who 
have suffered the loss of vision in one 
eye at an early age have dcveIojx*d bet¬ 
ter judgment than their fellows who 
have defective binocular fusion, because 
the latter can be very dangerous in 
many r occupations 

In neatly all cases of faulty fusion 
faculty there will l>e either a tendency 
to Mipptcss the more disturbing image 
of the two—resulting in a dimunition 
of vision—or to cultivate a squint in 
an effort to shift the more disturbing 
image out of view The latter may bo 
unsightly, but at least the obvious de¬ 
fect may lead to early corrective efforts 

Usually, in cases of heterophoria, 
whether in children or adults, the pa¬ 
tient complains of difficulty in close 
work as the chief symptom If all re¬ 
fractive errors — irregularities in the 
transparent media of the eye—are cor¬ 
rected, a vast improvement can often 
he effected by proj>er exercises. 

Occasionally, psychological cases arc 
discovered, such as the one of a clerk, 
.SO years of age, doing close w r ork and 
suffering from eyestrain, who was given 
a series of exercises to correct devia¬ 
tion He obtained a full range of fusion 
but his symptoms were no better. The 
fact was elicited that he hated his job 
and wanted to l>e an engineer but 
lacked the initiate c to set about it. In 
this ease, cure of the condition did not 
produce disap|>caranee of the symp- 
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Lmit: How o voefogroph transparency looks to tho unaided eye and, right, when objects are fused 


toms, as might lmve t>eon ex]>ected. 

In another case, a woman lawyer, 
aged 28, complained of eyestrain when 
reading or driving a car. She refused 
to be bothered with exercises and was 
not seen again for ten years, when she 
reported no symptoms whatever. Ex¬ 
amination showed that several diopters 
of deviation outward still existed, with 
no voluntary convergence. In the mean¬ 
time, however, the woman had married 
and had children She was no longer 
worried and said she could read and 
drive with comfort. This is a case in 
which the symptoms disappeared with 
the patients greater sense of security 
and life fulfillment, although the con¬ 
dition remained unchanged These cases 
are in the minority, however, and most 
of those who realize their deficiency are 
willing to make the necessary effort to 
improve their sight. 

The branch of optical science which 
specializes in developing the coordi¬ 
nation of the visual apparatus in mus¬ 
cular deficiencies is known as orthoptics. 
It involves the use of a number of 
training instruments, lenses, prisms, and 
sometimes light therapy. In general, 
the patient is required to visit the doc¬ 
tor’s office to take the treatments, since 
many of the instruments are large and 
complex and the exercises must l>e su- 
j>ervised and progress measured. 

in the effort to provide a method of 
* home training, under the doctor’s 
supervision, a new device has recently 
lieen introduced by the Bausch & Ixmib 
Optical Company which utilizes a care¬ 
fully graded set of photographs which 
are viewed through polaroid lenses to 
train the eyes and exercise the muscles 
both in convergence and accommoda¬ 
tion. 

This device, known as an ortho-fusor, 
consists of a group of pictures made 
by the \ectograph process of Edwin H. 
Land It permits two complete and 
distinct pictures to occupy the same 
place at the same time, without dis¬ 
tortion of tone, loss of detail, or inter¬ 
ference with each other To the naked 
eye these pictures ap(>ear flat and 
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fuzzy, but they are transformed into 
lifelike reproductions when viewed with 
Polaroid glasses. As thin as pajier, the 
pictures appear as deep as the original 
scenes themselves. 

In conventional photography, pic¬ 
tures are rendered in terms of the 
density of distribution of the tiny silver 
particles in the emulsion. In the new 
process used in the ortho-fusor system, 
they are rendered in terms of variation 
in the (>olarizing characteristics of the 
transparent sheets on which the pic¬ 
tures are printed. 

ran he two views necessary for recreat- 
ing the sense of depth are taken 
with a camera equipped with two lenses 
as far apart as the eyes. The pictures 
are taken on regular film and developed 
in the ordinary way. It is in the process 
of making reliefs or transfer films from 
these negatives that the introduction of 
two pictures in the same film is worked 
out. 

The two pictures are first made into 
relief images, in which the picture ex¬ 
ists as variations in thickness of a 
gelatine surface, thicker for dark parts 
of the picture, thinner for light parU 
This relief film is used as a sjxmge to 
apply a chemical reagent to the final 
veetograph film. 

This film has an invisible optical 
grain which runs in different direc¬ 
tions on the two sides, as in a piece of 
plywood. When the relief films, soaked 
with reagent, are pressed against the 
veetograph film surfaces, the reagent 
combines with the veetograph film to 
form light-polarizing images; completely 
}>olarizing where the picture is to be 
dark and only slightly polarizing where 
the picture is to be light. 

In the finished veetograph, two im¬ 
ages are suj>er|>osed, one on each side 
of the film. The picture thus appears 
blurred to the naked eye. The polaroid 
viewing glasses have the optical grain 
of each lens set in such a way that each 
develops the full contrast of one of the 
two images and makes the other invisi¬ 
ble. Each eye sees the picture intended 
for it, as in normal vision. 


The pictures comprise a variety of 
scenes. Boulder Dam, with its abut¬ 
ments, spillways, and generating sta¬ 
tion, makes a good subject. Others are 
an Indian squaw weaving a rug; a girl 
picking flowers; a famous Canadian ca¬ 
thedral. Around the borders of these 
pictures, cubes and other objects are 
arranged so that the eye follows them 
in a complete rotation while the head 
is held in a fixed jx>sition. Some of 
these objects are easily fused, others 
with greater difficulty. 

The ortho-fusor is, of course, no sub¬ 
stitute for glasses since the refractive 
media of the eye, such as the cornea 
and crystalline lens, must be corrected 
With any necessary optical corrections 
made, exercises to improve the co¬ 
ordination of the extrinsic muscles— 
those that move the eye in its socket— 
may be undertaken under the advice of 
an oculist or optometrist The small 
ortho-fusor kit, which contains tin* 
veetographs required for such exercises, 
may be carried in the pocket and used 
whenever a spare moment is available 
Thus the heterophoria sufferer mn\ 
take his exercise frequently and at con 
venient times, hastening full return of 
true binocular vision and all its desii- 
able features 

• • • 

SULFANILAMIDE 
Why th« New Drug is 
"Unfair to Bacteria" 

New research confirming earlier evi- 
dence that sulfanilamide attacks bac¬ 
teria by literally starving the germs 
may provide a hopeful method of mak¬ 
ing drugs to order for specified germs. 

Until recently, pharmacologists, the 
scientists who develop new drugs, have 
worked mainly on a hit-or-miss basis. 
Ehrlich, for example, tried (106 times 
liefore he hit on salvarsan, the specific 
drug for the organism of syphilis. 

The new research is reported in The 
Lancet , British medical journal, by Dr 
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Sydney D. Rubbo and Dr. J. M. Gilles¬ 
pie, of the University of Melbourne, 
Australia. They found that p-amino- 
benzoic acid is needed by a certain type 
of bacteria for growth. This acid is 
similar in its chemical structure to sul¬ 
fanilamide. When the sulfanilamide is 
present, the bacteria are tricked into 
using it instead of the necessary acid. 
Since sulfanilamide does not promote 
growth, despite the similarity in chemi¬ 
cal structure to the acid, the bacteria 
cannot develop. 

However, only one part by weight of 
the acid will offset the growth inhibit¬ 
ory qualities of 26,000 parts of the 
sulfanilamide. This is a possible ex¬ 
planation of why such large amounts 
of the drug are needed in treatment of 
bacterial infections. 

ANTIBODIES 

Just How Do They Perform Their 
Half-Mysterious Work? 

The possibility of made-to-order or 
custom-built substances synthesized 
premeditatedly to curb definite germs, 
recently has become more prominent 
as a result of studies by Dr Linus 
Pauling of the California Institute of 
Technology. 

He has been concerned with natural 
types of protective and life-saving 
substances found in the body—the so- 
called antibodies When a person is 
attacked by typhoid or diphtheria 
germs, to choose two familiar cases, it 
is the chemical products of these in¬ 
vaders which cause the disease symp¬ 
toms. The body fights these injurious 
substances, which are of albumin or 
protein character, by preparing special 
proteins of its own to destroy the 
foreign ones. 

The amazing thing about the anti¬ 
bodies is their specific action. They 
are essentially the same proteins nor¬ 
mally present in the blood—the chem¬ 
ist has not yet been able to show any 
difference between them. Yet these 
antibody proteins in the blood of a 
diphtheria or typhoid patient have a 
tremendous ability to destroy poisons 
which the almost identical normal 
blood proteins totally lack. 

Dr. Pauling has developed prelim¬ 
inary tests in an attempt to do what 
has never been done before—synthe¬ 
size disease-curbing antibodies in the 
laboratory. The work is based on the 
scientist's important studies of protein 
structure. 

Proteins are made up of huge mole¬ 
cules many tens of thousands of times 
heavier than hydrogen. The atoms 
composing these molecules are ar¬ 
ranged roughly as a long chain with 


numerous short side branches, and the 
whole chain is coiled up on itself to 
form a compact, ultramicroscopic, 
roundish mass. Dr. Pauling believes 
that the differences between various 
antibodies and the blood proteins with 
which they are so nearly identical, is 
only in the way the chain has become 
folded on itself. 

The California researcher uncoiled 
the molecules of a selected blood pro¬ 
tein by using known substances that 
would do the job. Then to the solution 
he added another chemical. The 
straightened-out protein chains gradu¬ 
ally folded up again, but this time 
they folded in a particular way, using 
the molecules of the newly added ma¬ 
terial as molds about which to coil. 
According to Dr Pauling, this process 
resembles what happens when normal 
body proteins are formed in blood 
contaminated by the molecules of 
diphtheria-germ poisons 

The specific action of antibodies 
may be the result of blood protein 
molecules which mold themselves to 
various disease poisons and neutralize 
the harmful effects. That tremendously 
powerful antibodies will be produced 
in the laboratory and a host of dis¬ 
eases put to rout, seems a reasonable 
expectation from this particular piece 
of research. 

STUTTERING 

It Starts With a Linkage 

Study of 15 child stutterers show a 
neurotic family background in the ma¬ 
jority of the cases, Dr. J. Louise Des- 
pert, of the New York Hospital and 
Cornell University Medical College, re¬ 
ports, according to Science Service. 
Nervous mothers who are always worry¬ 
ing about whether the baby or small 
child eats enough are likely to have 
nervous children who stutter. These 
stuttering children frequently have 
other neurotic traits. 

“This is of considerable importance,” 
Dr Despert stated, “if one considers 
that the White House Conference of 
1930 gave 1,300,000 as the number of 
stutterers in the United States and 
also that the majority of these cases 
are being treated by means of speech 
techniques which involve only the 
speaking organs and functions.” 

The stuttering results, Dr. Despert 
believes, from neurotic attention being 
focused on the mouth, usually with re¬ 
gard to the feeding situation in early 
years of life. 

Children learn to talk at about the 
same time they learn to eat solid food 
and to feed themselves. They use the 
same structures to take in food and to 
form and pour out words. If their 


mother frightens them while they are 
trying to take in food, they are likely 
to be frightened also when trying to 
form and pour out words, and in con¬ 
sequence they may stutter and have 
difficulty in talking. The children 
themselves sometimes give the clue to 
this when they tell of their difficulty in 
attempting to bring out their newly 
formed words. 

Treatment of these children con¬ 
sisted of genera] psychiatric treatment, 
with chewing-sj>eaking games for the 
younger children or chewing-speaking 
exercises for the older children, in a 
few cases 

HOW TO RELAX 
Doctors Adviso Othor 
Doctors Who Can't Sloop 

T hr following is from an editorial 
recently published in The Journal of 
the American Medical Association. 

Cut down on the intensity of your 
thinking half an hour before retiring. 
(Play Chinese checkers, plan an excur¬ 
sion for the week end. write a letter to 
a friend ) 

Take plenty of time to get ready for 
bed (next morning’s clothes, leisurely 
bath, and so on) 

If you like to read in lied, choose 
nonfiction or a “hard” l>ook. Force your 
mind to grapple with cumbersome facts, 
bore it into unconditional surrender to 
sleep 

Transplant your nund from fears or 
hates to a field which has interest with¬ 
out excitement. 

Make your mind hop from one idea 
to another Just as the mind loses con¬ 
sciousness and sleep comes, thoughts 
become disjointed and scattered. 

To quiet the body, get rid of any 
pressure or pain (Lighten weight of 
covers, clothes.) 

Tepid hath without a rubdown. (Get 
into bed a little damp and chilly. As 
the body becomes warmed, it becomes 
more and more comfortable If during 
the night one becomes sleepless, throw 
back covers until body becomes un¬ 
comfortably chilly. Then, when the 
covers are pulled up again, the body 
once more sinks into coziness ) 

Imitate the slow, deep, rhythmical 
breathing of sleep. (Helps regulate the* 
circulation and may ease the mind and 
emotions; also tensions in the ab¬ 
domen.) 

Relax the muscles completely. 

Get rested before trying to sleep. 
(Get into bed an hour or more before 
your regular time for retiring. Do so 
night after night to build up a reserve 
of rest and fall asleep without the old 
struggle.) 
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Astrono-Mexico 


North American Astronomers Assist at Opening 
of Mexico's New National Observatory 


HENRY NORRIS RUSSELL, Ph.D. 

Head of the Department of Astronomy and Director of the Observa¬ 
tory at Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington 


S OMR time before the entrance of 
the United States into the War, 
the Mexican Government planned an 
In ter-American Congress on Astro¬ 
physics, to celebrate the inauguration 
of the National Astrophysical Observa¬ 
tory at Tonanzintla, and invited many 
astronomers and a few physicists and 
mathematicians from the United States 
and Canada to attend it. These lines 
are written on the return journey from 
one of the most conspicuously success¬ 
ful scientific meetings which the writer 
has ever attended, and an account of 
the new Observatory, of the general 
circumstances of the Congress, and of 
some of the papers which were pre¬ 
sented, is very much in order. 

The Mexican National Observatory 
at Tacubaya, founded more than 50 
years ago, has long been known for its 
valuable contributions to positional 
astronomy, and especially for its work 
on a zone of the Astrographic Cata¬ 
logue. Situated on a low hill but a few 
miles from the center of the City of 
Mexico, it has shared the fate of 
Greenwich, Paris, and other national 
observatories. The city, growing into 
a metropolis of more than a million 
people, has almost surrounded it, and 
its smoke and lights interfere with cer¬ 
tain types of observation. A new na¬ 
tional observatory has therefore lieen 
established at a site free from present, 
and probable future, disturbance of 
this sort. It is on a little hill overlook¬ 
ing the village of Tonanzintla, in the 
State of Puebla, about 50 miles south¬ 
east of the City of Mexico and ten 
miles west of the city of Puebla. For 
miles around stretches a nearly level, 
cultivated plain, some 7000 feet above 
the sea. Twenty miles to the westward 
the flawless, snow-crowned cone of 
Popocatepetl rises 10,000 feet above 
the plain and to the right is the older, 
rugged ridge of Ixtaccihuatl, almost as 
high, and snowier. 

The writer has for years kept a rec¬ 
ord in memory of the amenities of ob¬ 
servatory sites, and especially the views 
from them—and, of the many he has 


seen, Tonanzintla comes first. Its only 
rival is the outlook from Saanich Hill, 
at Victoria, on the semicircle of distant 
snow-mountains, from the Olympics to 
l)eyond the Canadian border—unless 
the works of man are included, when 
the near view of the Acropolis from the 
Observatory of Athens stands alone. 

From the technical standpoint, To¬ 
nanzintla is an excellent site. Its alti¬ 
tude exceeds that of any observatory 
site in the United States except Flag¬ 
staff and the new Harvard coronagraph 
station at Climax, Colorado. The skies 
arc free from contamination, the cli¬ 
mate is favorable—with rains in the 
afternoon in the rainy summer sea¬ 
son—-and the latitude of approximately 
20° gives it an enormous udvaritage. 
The Southern Cross rises well above 
the horizon, and the important galac¬ 
tic regions, Sagittarius and Carina, get 
high enough for satisfactory observa¬ 
tion. 

HHii*: principal instrument at present 
possessed by the Observatory is a 
Schmidt camera [sec page 204.—Ed.] 
of 24 inches effective aperture, which 
in these clear skies will be a really 
powerful tool for the study of stel¬ 
lar distribution, space-absorption, and 
other galactic problems. 

The Harvard Observatory has been 
in close association with the new Ob¬ 
servatory of Tonanzintla and with its 
director. Dr. Erro, all through its or¬ 
ganization and construction, and the 
installation of the Schmidt camera. In 
grateful recognition of this relation, the 
j>eople of the village have named the 
street which runs up to the Observa¬ 
tory “Calle Annie J. Cannon,” as a 
memorial to one of the pioneers in 
Harvard’s astrophysical work. 

The Observatory was formally in¬ 
augurated on February 17th by the 
President of the Mexican Republic, 
General Avila Camacho. The cere¬ 
mony, held in the open air and favored 
by perfect weather, was impressive. A 
great crowd of people from the neigh¬ 
boring villages and the city of Puebla 


filled the slope of the hill. Behind 
them was a display of the massed flags 
(at least 200) of all American nations, 
from Canada to Chile, while in the 
distance rose the great mountains. The 
Governor of the State of Puebla, Dr. 
Bautista, made an excellent address, 
and the singing of the Mexican Na¬ 
tional Hymn, at the close, impressed 
all the delegates from north of the Rio 
Grande by its genuine fervor. 

The Astrophysical Congress was 
opened, later in the day, in the hall of 
the University of Puebla, by President 
Camacho. The next morning the 
astronomers began three very busy 
days of scientific sessions at the Uni¬ 
versity (whereof more later); but none 
of the delegates was busier than the 
President of the Republic, whose pro¬ 
gram for the first of these days in¬ 
cluded the inaugural ceremonies of 
seven institutions—schools, water-sup¬ 
plies, hospitals, and the like—all for 
the public welfare. 

A ftkk returning to Mexico City, 
the delegates were taken to Tiri- 
petio, site of the first school of 
higher studies in the Western Hem¬ 
isphere. In the restored hall of this 
ancient school, honorary degrees were 
conferred by the University upon four 
of the delegates from the north, in a 
ceremony of equal simplicity and dig¬ 
nity. [The four were Doctors Shaplcy, 
Adams, Vallarta, and the author.— Ed.] 

The scientific sessions, as befitted 
the international character of the Con¬ 
gress, were bilingual. Every communi¬ 
cation, whether in English or Spanish, 
was accompanied cither by the reading 
of an abstract in the other language, 
or by a running translation at intervals 
of a minute or two. As always happens 
in such international meetings, it was 
not the “Nortc-Americanos” who were 
the interpreters. A few of us were able 
to present our results in passable Span¬ 
ish; but for fluent and accurate trans¬ 
lation we had to depend upon our 
hosts. 

To take a typed abstract in one 
language and read it off freely in an¬ 
other is hard enough; but several of 
our Mexican colleagues performed the 
far harder task of translating talks in 
English—not read from manuscript, 
and often including technical descrip¬ 
tions of slides and tables—with com¬ 
pleteness, accuracy, and more eloquence 
than the original speaker could boast. 

Almost 40 scientific papers were 
communicated to the Congress. 

Adams, discussing interstellar lines, 
reported that the sharp lines so far 
observed in the spectra of distant stars 
have now all been accounted for. There 
are two lines of evidence that the inter¬ 
stellar gas which absorbs them is not 
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uniformly distributed In the spectra 
of some stars, the interstellar lines of 
the compounds CH, CH\ and CN are 
strong, compared with those of the 
metals; in others much weaker—while 
the metals are strong—showing that 
the interstellar gas is far from uniform 
in comjjosition. Advantage was taken 
of this in the recent discovery of faint 
lines of interstellar iron, in the spectra 
of stars in which the lines of other 
more abundant atoms ap|>ear most 
strongly Moreover, photographs with 
very high dis|>ersion show that the H 
and K lines of ionized calcium are not 
merely double—as was discovered by 
Beals, in Canada, some years ago—but 
that in some cases there are three or 
even four components of different in¬ 
tensities. The only reasonable explana¬ 
tion appears to be that there are three 
or four different clouds of gas in differ¬ 
ent parts of the line between us and 
these stars, each containing calcium 
atoms, but moving with different ve¬ 
locities which sometimes disagree by 
as much as 20 kilometers per second. 

TNTER8TELLAK matter must be very 
*■ patchy in distribution This is also 
indicated by a report by Stebbins uj>on 
new photoelectric measures of star 
colors The apparatus is now so deli¬ 
cate that it has been possible, with 
appropriate color-filters, to measure 
the brightness of many stars in six 
sj)cctnil regions, ranging from X3500 in 
the ultra-violet to XI0,000 in the infra¬ 
red Very accurate determinations of 
star-colors may thus be made. The 
well known “space-reddening” of dis¬ 
tant stars, above and beyond the color 
normal for their spectral type, may 
thus l>e precisely measured The prop¬ 
erties of the interstellar dust which 
produces this effect apfiear to be uni¬ 
form, as regards the relative effects for 
different wavelengths, but the actual 
amount of absorption for stars at the 
same distance is very different, show¬ 
ing that the distribution of dust, as 
well as gas, is highly irregular. 

Vn imiKirtant, and previously un¬ 
recognized, function of this interstellar 
matter was discussed by Whipple, who 
showed — following Spitzer - that a 
cloud of such dusty gas, absorbing 
much of the starlight which passed 
through it, would be compressed by 
the pressure of starlight from the out¬ 
side, as well as drawn together by its 
own gravitation, and might ultimately 
condense into bodies whose mass—de¬ 
pending on the density and other char¬ 
acteristics of the cloud—might range 
from that of an asteroid to that of a 
large star. 

This may solve a very puzzling prob¬ 
lem which the writer—discussing the 
present state of the problem of stellar 


evolution—had posed without answer¬ 
ing. There is abundant evidence that 
the Earth, and our existing universe 
of stars and galaxies, is some two bil¬ 
lions of years old, or a little more. It 
is well known that the stars of great¬ 
est mass and luminosity are spending 
their capital of available energy at 
such a rate that the greatest known 
source—the transmutation of hydrogen 
into helium—would keep them going 
for only a hundred thousand years or 
so. Whipple’s work (corroborated by 
some of Spitzer’s) opens the possibil¬ 
ity that these stars may really be 
younger in years than the Sun. They 
may have existed, for most of the his¬ 
tory of the universe, as diffuse, non- 
luminous masses of dust and gas, finally 
condensing and beginning their spend¬ 
thrift careers as stars during the last 
few percent of the Earth’s history 

Ctahs of the Sun’s mass, however, live 
^ their lives slowly. Bcthe showed, a 
couple of years ago, that such a star 
should become slightly larger in di¬ 
ameter, considerably hotter on the 
surface, and very much brighter, as its 
hydrogen became exhausted. In these 
later stages, such a star would have a 
spectrum of class B, but be very much 
smaller and less luminous, as well as 
less massive, than the general run of 
stars of this tyf>e Few, if any, such 
stars have l>een observed It has usu¬ 
ally been opposed that this was be¬ 
cause the stars passed through these 
stages so swiftly that there were few 
of them to he found there at any given 
time, but the writer pointed out that 
these stars, being bright, could be seen 
at large distances, which more than 
makes up for the time-effect The fact 
that we do not find such stars (so far 
as our present search has gone) indi¬ 
cates that stars like the Sun have not 
had time to reach these late evolution¬ 
ary stages since the present state of 
the Galaxy began. Incidentally, from 
a combination of the data of various 
investigators, it was shown that the 
known properties of the Sun can be 
well explained if its interior contains 
51 percent by weight of hydrogen, 42 
percent of helium, leaving 7 percent 
for all the heavier atoms—of which 
one tenth is carbon and nitrogen. These 
are rough values—adjusted to add up 
to 100 percent. More accurate studies 
—which may lie hoped for in a few 
years—should lead to a better deter¬ 
mination. 

Several other papers dealt with the 
distribution and motions of stars in 
the Galaxy. Baker, from star-counts 
in Cftssiojieia and Aquila, and Bok and 
his associates at Harvard, from similar 
studies of regions in Monoceros and 
Ccntaurus, find a general tendency for 


the star-density (that is, the number 
of stars in a given large volume of 
space) to fall off with increasing dis¬ 
tance from the Sun—especially for 
parts of the Milky Way remote from 
its center in Sagittarius, and for stars 
of spectral classes near F. This is 
after allowance has been made for the 
effects of certain absorbing dust-clouds 
at distances of 500 parsecs and more. 
May all, from the radial velocities of 50 
globular clusters—many more than 
have previously been observed—finds 
that the motion of the Sun, relative to 
the mean of the clusters, is in the plane 
of the Milky Way, at right angles to the 
galactic center, and at the rate of 170 
kilometers a second. The first two re¬ 
sults were to be anticipated: but the 
velocity is only about 00 percent of 
the 300 kilometers a second which has 
generally been adopted as representing 
the rotation of the Galaxy A large 
numlier of clusters south of declination 
— 40° have not yet been observed, and 
cannot be until suitable equipment is 
put into service at some observatory 
in the southern hemisphere. Their in¬ 
clusion may bring up the calculated 
velocity considerably If it does not, 
we will then have to choose between 
two alternatives. Either the Galaxy is 
considerably smaller than we suppose 
at present, or else the system of globu¬ 
lar clusters is rotating in the same gen¬ 
eral direction as the Galaxy, but more 
slowly 

rw^o pass from far to neur, two paj>ers 

dealt with astronomical phenomena 
in the Earth’s atmosphere. Elvey, from 
observations at the McDonald Observ¬ 
atory u]x>n the light of the night sky, 
finds that certain lines—notably those 
of sodium and the red forbidden lines 
of oxygen—increase greatlv in bright¬ 
ness as the first direct rays of the Sun 
strike the up|>ermost layers of the air 
at dnwn, and fade out rapidly after 
they leave them at twilight. Many 
other radiations, such as the familiar 
green line of oxygen, change little at 
this time, but show irregular variations 
from night to night. These require 
further study, but it is already clear 
that they are greater on nights when 
the Earth’s magnetism shows disturb¬ 
ances. 

It was a first-rate conference; and 
every one of the delegates will agree 
with the writer’s expression of thanks 
to the Mexican Government, and to 
the Director and staff of the Tonan- 
zintla Observatory, for the admirable 
planning and emphatic success of the 
Congress, and for the great and unfail¬ 
ing hospitality which all its meml>ers 
have enjoyed. 

—On the Mexican National Rail¬ 
way , February 27, 1942. 
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Why are We Short of Aluminum? 

Huge Quantities of Electricity are Needed to 
Reduce this Common Metal from its Ore 


HENRY W. ROBERTS 

A mkkh an troops go into Surinam 
and Dutch Guinea to protect vital 
bauxite ore deposits, to assure us of 
enough aluminum to win the War . . 

Aluminum is the vital war metal. 
We need it for our battle planes; we 
also need it for a thousand other war 
uses—from canteens to battleships. 

Aluminum is plentiful One twelfth 
of the earth’s substance is 
aluminum There is nothing 
more common in nature. 

And yet we are now short 
of aluminum Despite last 
year’s record production, we 
are still short of aluminum 
for our defense needs, have 
none to spare for our civilian 
needs. It takes thousands of 
pounds of aluminum to build 
a lumber, a good deal less to 
build a fighter plane 

Three years ago Germany 
produced less aluminum than 
either the United States or 
Great Britain A year ago 
the United States and Great 
Britain, together, produced 
less aluminum than Germany 
alone Today, aluminum pro¬ 
duction by the United Na¬ 
tions is running neck ami 
neck with the Axis countries 
What do we need to out¬ 
strip the Axis in the produc¬ 
tion of aluminum? Where is 
the choke-point that has so 
dangerously slowed up our 
production of this vital war 
metal? 

Aluminum is one of Amer¬ 
ica’s contributions to the 
world’s industries. Discov¬ 
ered in Denmark, in 1825, 
aluminum remained a scientific curi¬ 
osity until 1880 when a young Ameri¬ 
can, 22-ycar old Charles Martin Hall, 
succeeded in reducing aluminum oxide 
to metallic aluminum by a new process 
which made possible commercial pro¬ 
duction of this metal. 

The first aluminum w r hich Hall pro¬ 
duced exist eight dollars a pound. Three 
years later, in 1889, the cost was down 
to five dollars a pound. Today, alu¬ 


minum costs about 15 cents a )>ound 
In 1984, when Germany’s rearma¬ 
ment program had already begun roll¬ 
ing, the entire American aluminum in¬ 
dustry—which then meant the Alumi¬ 
num Company of America--produced 
only 71,000,000 pounds of virgin metal 
To this w T as added 42,000,000 pounds 
of secondary metal (scrap); another 
18,000,000 pounds was imported. That 
gave us 134,000,000 pounds in all, just 
barely sufficient for our normal needs 


Surface mining of aluminum ore—bauxite 

during the normal years of pence. 

By 1939, with the wai in Europe 
obviously imminent, our production 
rose to 327,090,000 pounds. In 1940, 
with war at hand, we produced over 
400,000,000 pounds of aluminum. 

Last year, 1941, with war staring 
us in the face, w'c were still hopelessly 
short of aluminum. Ineluding all the 
scrap that we could collect, our total 
aluminum production still fell short of 


the goal which was set for that year 

This year, 1942, with the aluminum 
industry being rapidly expanded, we 
should be able to produce considerably 
more of the virgin metal. Several mil¬ 
lion pounds may come in to us from 
Canada, and perhaps a like amount 
may l>e added through drives for scrap 
aluminum. This would give us barely 
enough for our 1942 military needs, 
still nothing for civilian needs. 

What, then, is holding back un¬ 
limited production of aluminum, tin 
most common metal on earth? 

The principal source of aluminum is 
bauxite, a red-yellow’ ore rich in alu¬ 
minum hydroxide. Bauxite occurs in 
nature in large mass dcjwsits, usually 
found close to the surface of the earth 
There are vast deposits of bauxite all 
over the world, principally in France 
Hungary, Italy, Jugoslavia, Greece 
Russia, British Guiana, Surinam, Neth- 
erland Indies, and the United States 
of America. The world's 
richest bauxite mines art* in 
South America, in Dutch 
Guiana and Surinam. Fom 
pounds of this bauxite make 
one pound of aluminum. 

Control of these rich South 
American mines is vested 
largely in the Aluminum 
Company of America, which 
conducts the mining o|ora¬ 
tions and maintains a large 
fleet of cargo ships to trans- 
jH>rt the bauxite from the 
ports of Moengo and Para- 
nam, at the mouths of the 
Cottica and Surinam Rivers, 
to American and Canadian 
|M>rts More than two-thirds 
of all the aluminum pro¬ 
duced in the United States 
is made from this South 
American bauxite. 

One of the more serious 
obstacles to increasing our 
aluminum production under 
wartime conditions is the 
current lack of sufficient 
shipping which can be di¬ 
verted to the transportation 
of additional bauxite from 
South America to this coun¬ 
try. 

Meanwhile, tremendous de¬ 
posits of low-grade bauxite 
(and of another aluminum ore, alunite) 
were recently discovered in the United 
States, in our South and Southwest, but 
principally in Arkansas. About half of 
the bauxite mined in the United States 
goes into the production of aluminum, 
the other half being consumed in the 
production of artificial abrasives, chem¬ 
icals, refractories, and insulating mate¬ 
rials. 

These low-grade Arkansas bauxite 
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deposits are now being commercially 
exploited, princi]willy by the recently 
organized aluminum division of Rey¬ 
nolds Metals Company. Despite its 
much lower aluminum content, our 
Arkansas bauxite competes successfully 
with the richer ores from South Amer¬ 
ica, mainly because the Arkansas baux¬ 
ite need not be transported by sea. 

Unlike most metals, aluminum can¬ 
not be reduced directly from its ore, 
the bauxite. First, the impurities in 
the ore must be separated from the 
aluminum hydroxide; this is a chemical 



Costing aluminum 


process Next, the aluminum hydrox¬ 
ide must be calcined to produce pure 
aluminum oxide, or alumina Last, the 
alumina must be reduced to metallic 
aluminum The entire process is rather 
complex, and quite expensive, requiring 
large investments in plant and machin¬ 
ery, and consuming prodigious quan¬ 
tities of electric power. 

The first step in the processing of 
bauxite into aluminum takes place at 
the mines. The raw ore taken out of 
the ground is hauled to a nearby mill 
where it is crushed, screened, and 
washed. The lumps of ore, now less 
than two inches in the greatest dimen¬ 
sion, are carried into classifiers, where 
the washing process is repeated several 
times to remove as much clay as pos¬ 
sible Clay contains silicon oxide, or 
silica, an undesirable impurity in the 
processing of aluminum. After the 
washing process has been completed, 
the ore is thoroughly drained, dried in 
long rotating kilns, and is then ready 
for shipment to the alumina reducing 
plants. 

There are now only three alumina 
plants in the United States: those of 
the Aluminum Company of America, 
in Illinois and Alabama, and the new 
plant of Reynolds Metals Company in 
Alabama, completed late in 1941. 

Several processes of reducing bauxite 


to alumina are known; the one com¬ 
monly used in this country is the 
Bayer process, develo|>ed aland 50 
years ago by Karl Josef Bayer, a Ger¬ 
man chemist. The crushed, washed, 
and dried bauxite from the mines is 
further crushed, and finally ground to 
|M)wder. The powdered bauxite is 
then mixed with a hot caustic soda 
solution, and the mixture of soda and 
bauxite pumped into large pressure 
tanks, called “digesters.” The caustic 
soda dissolves aluminum hydroxide out 
of the bauxite, and the liquid becomes 
a solution of sodium aluminate. The 
impurities in the ore do not dissolve, 
and are removed from the solution by 
filtering. 

rpHE filtered sodium aluminate solu- 
turn is then fed into huge precipita¬ 
tion tanks, where it is cooled. As the 
solution cools, aluminum hydroxide set¬ 
tles out of the solution in the form of 
white crystals. The caustic soda solution 
is then pumped off, to be used again, 
and the white crystals of aluminum 
hydroxide arc dried, and then calcined 
in social kilns The calcining process 
remo.es the water chemically com¬ 
bined with the crystals, leaving a white 
powdery mass of aluminum oxide This 
white powdery mass is called ahimma. 
For each pound of alumina, two ]>ound.s 
of high-grade bauxite were required. 

The next step is the reduction of 
alumina to aluminum. The process 
universally used is the Hall-Hcroult 
electrolytic process, named after the 
American, Charles Martin Hall, and 
the Frenchman, Paul Louis Toussamt 
Ileroiilt, who developed this process, 
independently of each other, in the last 
century. Because of the tremendous 
electric fxiwer requirements of the 
pioeess, the aluminum reduction works 
are usually located near large hydro¬ 
electric plants where electricity is 


invariably both cheap and plentiful. 

There are at present only five alu¬ 
minum reduction plants in the United 
States—all of them belonging to Alu¬ 
minum Company of America—dis¬ 
tributed through New York, North 
Carolina, Tennessee, and Washington. 
A sixth plant, owned by Reynolds 
Metals Company, is nearing comple¬ 
tion in Alabama, a seventh will be 
located in Washington. 

The principal equipment of the alu¬ 
minum reduction works is the electro¬ 
lytic furnace, or cell. Each cell is a 
rectangular steel “bathtub,” its walls 
lined with carbon which serves as the 
cathode or negative }>ole of the cell. 
The cell is filled with a rare white 
mineral, cryolite, or “ice stone,” which 
is fused by the electric current into a 
molten mass. This molten cryolite is 
the electrolyte of the cell. Immersed 
in the cryolite bath are several carl>on 
anodes, siisjiendetl from overhead bus¬ 
bars; these serve as the ]x>sitive pole 
of the cell. 

"M/J 01/1 en cryolite is the magic sub- 
stance which dissolves alumina 
(aluminum oxide) The electric current 
passing through the molten cryolite 
bath decomposes the dissolved alumi¬ 
num oxide into its component parts: 
aluminum and oxygen. The oxygen is 
liberated at the anodes and escajjcs 
through the crust at the top of the 
bath. Aluminum is deposited on the 
bottom and the walls of the cells (the 
cathode), and forms a molten layer of 
metal at the bottom of the bath, 
whence it can be drained off into ladles 
and cast into pigs. 

The normal capacity of each cell is 
450 pounds of aluminum, sufficient to 
cast five 50-pound pigs. Into the mak¬ 
ing of each pound of aluminum go 
four pounds of bauxite, three-quarters 
of a jiound of carbon electrode, and 14 
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kilowatt-hours of electric energy. 

The aluminum reduction process is a 
continuous operation. As the molten 
aluminum is drained off, more alumina 
is added to the cryolite bath. The 
cryolite itself is not affected by the 
process, and is used over and over 
again. 

It is fortunate that cryolite is not 
affected by the process: the only com¬ 
mercial cryolite mine in the world is at 
Ivigtut, in Greenland. Greenland, you 
will recall, is now occupied by Ameri¬ 
can troops. It is probable that more 
cryolite may be found in Iceland. We 
have troops in Iceland. But there is 
no connection between United States 
troops and cryolite. We have all the 
cryolite that we are likely to need; we 
could also make synthetic cryolite, fully 
as good as the real thing. 

The pig aluminum still has to under¬ 
go several transformations before it 
becomes a battle-plane. The first step 
is to melt pig aluminum into ingots; 
this removes residual impurities and 
gives the bulk aluminum a more easily 
workable shape. 

Sometimes an aluminum alloy and 
not pure aluminum is required; then 
the alloying is done at this stage. One 
of the best known and most frequently 
used alloys is duralumin. This re¬ 
markable alloy, after heat treatment, 
is as strong as mild steel, but weighs 
only one third as much. Duralumin is 
the alloy principally used in aircraft 
construction. 

To become technical for a moment, 
aluminum has a specific gravity of 
2.70: one fourth to one third of other 
common commercial metals. The metal 
is non-toxic, is resistant to corrosion, 
and has high thermal and electrical 
conductivities. What is more impor¬ 
tant, aluminum is a most versatile 
metal; it may be cast, rolled into bar 
and rod stock, drawn into wire, or 
rolled into plate, sheet, or foil. It may 
be drawn into tubing, or into extrusion 
shapes; it may be forged or pressed, 
or made into screw-machine products, 
rivets, or nails, or made into powder. 
There is no other metal which can 
serve industry in as many shapes and 
forms as can aluminum and its alloys. 

Now, just where is the choke-point 
in our aluminum production? 

There is no shortage of bauxite. We 
have, here and in South America, more 
than enough bauxite to make all the 
aluminum that we are going to need. 

Is there a shortage of labor? Em¬ 
phatically “No”! No skilled labor is re¬ 
quired for the mining of bauxite. The 
processing of bauxite into aluminum is, 
essentially, an automatic operation, re¬ 
quiring very little labor. 

There is no patent monopoly. All 
the important patents on the process- 
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ing of aluminum expired long ago. Nor 
is there a monopoly in our aluminum 
industry; at least, the courts say so. 

In addition to Aluminum Company of 
America, the metal is being processed 
by Reynolds Metals Company, and 
Bohn Aluminum Company is expected 
to be soon added to the roster. 

Admittedly, our aluminum plant fa¬ 
cilities are still too few: there are as 
yet only three alumina plants, and only 
five aluminum reduction plants. But 
the few million dollars necessary to 
build additional plants will never pre¬ 
sent an obstacle to increased aluminum 
production so urgently needed. 

T he real choke-point of aluminum 
production is electric power. Remem¬ 
ber, 12 kilowatt-hours of electric energy 
are required to make one pound of 
aluminum. Last year, the aluminum 
industry needed, each day , enough elec¬ 
tric energy to supply all needs of a 
modern city with a population of 
25,000 persons for a whole year! 

We do not have enough electric 
power. Already the towns and villages 
in the vicinity of aluminum reduction 
plants are feeling the pinch, will feel 
it more as time goes on. The great 
hydro-clectric plants are all working at 
full capacity. Even the new Bonneville 
Dam project, barely completed, already 
has its entire output earmarked. 

• • 

INSULATION 
Board Mad# of Glass 
Roplaces Cork 

ith importations of cork from 
Spain and Portugal becoming increas¬ 
ingly hazardous and uncertain, and 
with existing supplies in this country 
under rigid priorities, a new insulating 
board, said by experts to possess all 
of the insulating properties of cork, 
and to be superior in some qualifica¬ 
tions, holds considerable interest. This 
new board, produced by Owens-Corning 
Fiberglas Corporation for low-tempera¬ 
ture and roof-insulation applications, 
marks a development of unusual im¬ 
portance in that it will tend to release 
the United States from dependence 
upon cork in meeting the tremendous 
war-created demand for cold-storage 
refrigeration of perishable food sup¬ 
plies and industrial materials. 

Known as AE Board, the new insulat¬ 
ing material is made of pure glass 
fibers, compressed to a density of six 
pounds to the cubic foot, treated with 
a thermosetting binder, and completely 
enclosed in a sheath of asphalt that has 
a high melting point. Its heat conduc- 


This choke-point is now being broken 
with the aid of our Government. Not 
so long ago Jesse H. Jones, Federal 
Loan Administrator, announced that 
the Defense Plant Corporation will 
provide $52,000,000 for the construc¬ 
tion and operation of four aluminum 
plants by the Aluminum Company of 
America. With these additional plants 
American aluminum production should 
reach a much higher figure annually. 
Additional negotiations are now in 
progress with the Reynolds Metals 
Company and other aluminum pro¬ 
ducers. 

The four new plants will be com¬ 
prised of one alumina processing plant 
in Arkansas, and three aluminum re¬ 
duction plants: one located in New 
York; another in a western state; and 
a third in Arkansas. 

The ownership of the four new plants 
will remain with the Government. The 
Aluminum Company of America will 
merely oj)erate them under a five-year 
lease, paying the Defense Plant Cor¬ 
poration 85 percent of net o()erational 
costs. The agreement provides that 
the new government plants must be 
operated at the same relative capacity 
as those now owned by the Aluminum 
Company of America. 

With care and vigilunce, we shall 
have enough aluminum—enough to win 
the War! 

• 

tivity is 0.265 B.T.U. per square foot 
per hour, per degree Fahrenheit, per 
inch thickness, at a mean temperature 
of 60 degrees, Fahrenheit. This com¬ 
pares with a figure of 0.27 for cork. 
Since the new insulating board is made 
of materials which are found in ade¬ 
quate quantities within the United 
States, a supply sufficient to meet all 
essential needs is assured. 

It is estimated that the 1942 need 
for insulating materials for low-tem¬ 
perature installations will be in excess 
of 200,000,000 board feet. The feeding 
of the armed forces, the tremendous 
shifts in the industrial population, and 
the enormous expansion of industrial 
plants, all augment the normal re¬ 
quirements for cold-storage refrigera¬ 
tion. Adequate refrigeration is needed 
in the preparation, storage, and trans¬ 
portation of perishable foods and is an 
essential element in the processing of 
quick-frozen foods which today play an 
important role in the nation’s diet. The 
cold processing of industrial materials, 
including many oils, chemicals, and 
rayon, requires the control of tempera¬ 
tures within a narrow range, necessitat¬ 
ing adequate low-temperature insula¬ 
tion. 

The value of roof insulation for in- 



284 


SCIENTIFIC AMERICAN • MAY 1942 



■SCIENCE IN INDUSTRY- 


dustrial buildings has been firmly es¬ 
tablished. Insulation of the roof cuts 
fuel and air-conditioning costs. It also 
tends to prevent condensation on the 
underside of the deck, and consequent 
damage which may be caused by roof 
drip—an increasing problem in air- 
conditioned structures. Frequently the 
installation of adequate insulation in 
the roof makes it possible to reduce 
the size and cost of heating and air 
conditioning equipment. It is estimated 
that 800,000.000 square feet of roof 
insulation will be installed on new in¬ 
dustrial buildings between now and 
the end of 1948. 

The Fiberglas board is made in the 
“American Standard” size for refrigera¬ 
tion insulation—12 inches by 86 incites 
—and in thicknesses of one, one and a 
half, and two inches. The insulation 
has high resiliency, and shows almost 
complete recovery in five minutes after 
loading to 1728 pounds per square foot 
—a load far above the normal en¬ 
countered in refrigerated spaces or 
roof-deck service. 

All special-size pieces can be made 
up on the job by cutting the board to 
size, and sealing the cut edges with hot 
asphalt. The material can be sawed 
with an ordinary saw if the blade is 
frequently lubricated with kerosene to 
prevent the asphalt coating from gum¬ 
ming the teeth. For curved surfaces of 
large radii, the lioard can be slotted on 
one face and bent to fit the required 
curve. 

• • • 

PLYWOOD—Soybean adkaiivas glut up 

to 2.3 billion squaro foot of plywood 
yoorly—onough to mako a four-foot 
"board-walk" around tho oquator four 
timos, with sovoral thousand foot of 
tho strip loft ovor. 

• • • 

RESEARCH 

Organisation Plans 
For the Future 

Announcement was recently made 
by the Auto-Ordnance Corporation, 
manufacturers of the Thompson Sub- 
Machine Gun, of the formation of a 
Department of Research and Devel¬ 
opment at Stamford, Connecticut, for 
the purpose of expediting Americas 
war effort, continuing improvements in 
its own manufacturing, and the devel¬ 
opment of post-war products to cushion 
industrial readjustment following all- 
out military production. 

This department includes Don D. 
Myers, well-known designing and re¬ 
search engineer of Toledo; Dr. II. H. 



Anode plat* being lowurud into tho stool tank af an Ignltron, an oloetrlcal 
rectifier that is playing a largo part In prosont-day magnoslum production 


Sheldon, formerly Professor of Physics 
at New York University and a con¬ 
tributor to Scientific American, and Mr. 
All>crt Thomas, well-known inventor 
and designing engineer who was re¬ 
cently associated with the Glenn Mar¬ 
tin Company 

MAGNESIUM 

Production from tho Soa 
Aidod by Now Dovico 


A hakrel-sizei) steel tank that sifts 
electrical charges through a pool of 
mercury is s|>eediiig production of two 
vital war metals by helping to “rescue” 
magnesium from the ocean and to ex¬ 
tract aluminum from bauxite 

This “electrical alchemist”—known as 
the Ignitron- -10 years ago was only a 
laboratory curiosity, hut now is an im¬ 
portant industrial tool for producing 
the lightweight metals urgently needed 
for military aircraft 

The Ignitron was developed by Dr 
Joseph Slepian, associate director of the 
Westinghousc Research Laboratories, in 
co-operation with engineers L. R. Lud¬ 
wig and J. II. Cox. The de\ice ex- 
pedites war production by changing al¬ 
ternating current electricity into the 
direct current required in electro-chemi¬ 
cal processes used by magnesium and 
aluminum plants. 

Half a million kilow atts of direct cur¬ 
rent electricity—enough power to drive 
10,000 street cars—was added in 1911 
to the power supply of alumiuum plants 
in the United States and Canada by the 


installation of Ignitrons. Millions of 
pounds of magnesium arc now being 
extracted from pumped sea water when 
magnesium hydrate is precipitated from 
the water, converted into niugnesium 
chloride and reduced to magnesium by 
an electrolyzing process employing Ig¬ 
nitrons About four and a half million 
tons of this important metal can be 
“rescued” from a cubic mile of sea wa¬ 
ter, according to statements by metal¬ 
lurgists 

Susj>ended in the Ignitron s tank is a 
graphite electrode connected to the al¬ 
ternating current supply. In the bot¬ 
tom of the tank is a shallow pool of 
mercury. Fastened above the pool is 
an inch-long pointed piece of boron 
carbide the thickness of a (>cncil This 
dips into the mercury and is the spark 
plug or igniter that makes the Ignitron 
w'ork. 

In operation, positive electricity from 
the alternating current i>ower line is 
conducted to the graphite electronic in 
the top of the Ignitron tank and also 
to the igniter The instant this positive 
electricity reaches the igniter it forms 
a spark or “cathode sjH>t” on the mer¬ 
cury pool and permits the power cur¬ 
rent to flow. When the current changes 
to the negative phase, the rectifying 
property of the mercury' vapor prevents 
any discharge from passing in the re¬ 
verse direction. 

With 60-cyde current, this phenome¬ 
non is re|ieated 60 times a second, pro¬ 
ducing the required one-directional flow r 
of current from the Ignitron to the in¬ 
dustrial process for which such current 
is needed. 
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NUTS, BEANS, SEEDS . . . AND OIL 

Coconvt palms, swaying gracefully in the warm, scented 
breezes of the South Pacific, are an important part of 
the imaged landscafie of song and fiction writer; of far greater 
iin]>ortance are they to a wide range of industries which, 
today, are in somewhat of a dither as to what to do about 
those products of the coconut which no longer reach our 
shores from far-off lands of fabled romance 

Outstanding product of the coconut palm is the oil yielded 
by the nuts, which, together with other vegetable oils from 
the Philippines and points west, enters such differing indus¬ 
tries m the United States as those concerned with the pro¬ 
duction of foods, paints, leather, soap, lubricants, metals, 
and explosives. 

Here is what the Department of Commerce has to say 
alxHit I he situation in oils and fats, the twins that are usually 
linked together and which include those of both vegetable 
and annual origin* "We normally produce domestically such 
food fats as wc need and export, but domestic production is 
a third short of supplying all the fats and oils we need for 
soap, slightly more than a third short of those necessary 
industrially, ami half short of our paint ami varnish needs 
Curtailment of our Far Eastern imports will directly affect 
the soap and glycerine, tin-plate, and textile industries, and 
will necessitate changes in coni|M>sition among our manu¬ 
factured fats ami oils products.” 

Agriculture in the United States is being stepped up in 
i-ertain branches to contribute its share in making lip these 
shortages. For example, during 1943-43, production of 
peanut oil will be aimed at a goal 600 million )>ounds in 
excess of that produced during the 1941-13 season; for soy- 
lieans the figure will l>c 350 million pounds more, and for 
flaxseed some 100 million (xuimls These lncieases will go a 
long way toward filling in the gaps left by coconut and other 
exotic oils in certain applications, hut there is something 
about the coconut that makes its products paiticulurly 
desirable. The oil gives quick-lathering properties to soap, 
in the manufacture of wdiich it finds its widest use The 
food industry consumes large quantities of coconut oil in 
the production of margarine, salad oils, shortenings, and so 
on From it is obtained glycerine, essential to munitions 
manufacture, and this harks hack to the soap industry in 
wdneli glycerine is a major by-product that, today, is over¬ 
shadowing in importance the mam product 

But oil is not the only thing that the coconut yields; its 
shell, for example, is made into activated carl ion which has 
the peculiar proj>erty of adsorbing gases and odors and finds 
application in the chemical industry as a deeoloiizing ami 
clarifying agent. Greatest demand of the moment on acti¬ 
vated carbon is, of course, in the manufacture of gas masks. 

Before discussing the general trend that is rapidly develop¬ 
ing as a result of the cuirent shortage in coconuts, it is inter¬ 
esting to note a specific case where research has already 
licked the problem hi one typical American way In the 
leather industry coconut oil has long been used for certain 
types of tanning operations, in which its non-oxidizing quali¬ 
ties are particularly desirable Faced with the need for 
finding a suitable substitute, one oil processing compa.iy has 
develo|>ed from domestic vegetable products an oil for use 


on leather that is said to be comparable in every way with 
coconut oil. So satisfactory is it, in fact, that interested 
parties have gone on record as saying that it is doubtful 
whether coconut oil will be able to re-establish itself in this 
particular industry after hostilities cease and supplies are 
once more available. 

It cannot be recorded, however, that the problem of coco¬ 
nut oil can be solved so readily in every case. But there is 
a silver lining which, pro]>erly developed, can undoubtedly 
eliminate completely the dark cloud, or at least reduce it to 
unimportant dimensions. South America holds the answer. 
In that vast continent arc a number of natural nuts which 
yield oils that arc chemically equivalent to coconut oil. 
They are available in large quantities and, at least in some 
eases, have shells from wdiich can be made activated earlion 
for the uses mentioned above. 

There must be a joker somewhere. Otherwise, why would 
these sources of vegetable oils have remained undevclo|>ed 
for so long, while the coconut, held the center of the stage? 
There are several answers. All of those South American 
nuts which yield sufficient quantities of oil to warrant com¬ 
mercialization have hulls that are hard tor crack. Crushing 
the hulls bruises or crushes the kernels, wdiich contain the 
oil, thus s)K)iIing the nut for further processing. There have 
been small quantities of oil from the babassu and cohune 
nuts placed on the market by South American companies, 
obtained through the long and tedious process of cracking 
the hard shells by hand and then pressing the oil from the 
kernels But since hand cracking proceeds at a rate of about 
180 nuts j>er hour, the oil output is exceedingly limited 

A further obstacle, but one that is not insurmountable, is 
the reluctance on the part of many South American coun¬ 
tries to permit export of uneraeked nuts of certain varieties 
Reason, of course, is to keep the cracking industry at home 
for the !>encfit of native labor. 

Yankee ingenuity lias gone to work on mechanical crackers 
for these tough nuts, with a considerable degree of success. 
Several crackers have been devised that will crack the hulls 
at a higli rate of speed, leaving the precious kernel intact 
With these available, and with increasing co-operation 
between the United States and its southern neighbors, there 
is every reason to lielieve that South American nuts of a 
variety of species will soon aid greatly in replacing the coco¬ 
nut 

Here, then, is a definite trend in the vegetable oil industry 
which will he carefully watched by all other industries that 
ha\e heretofore been de|R*iideiit on oils inqwirtcd from the 
Far East And w r ith one eye on the development of South 
Vmerican nut oils, the other eye will lie kept on the field of 
synthetics at home With such an op|>ortunity o|>encd by 
Mars, it is not hard to believe that the American chemist 
will soon pull from the bag a whole family of synthetics 
which will fit neatly into the industrial needs of the moment. 


SYNTHETIC RUBBER . . . AND OIL 

JThf }>ctrolemn industry which, directly or indirectly, sup¬ 
plies many of the sinews of peace and war, is going to play 
a much larger part in the synthctic-ruhhei picture than 
most people are uwaic of Approximately three quarters of 
the production of this material at the end of 1941 was lieing 
made from petroleum-bast* raw materials If the present 
trend continues, and it is indicated by government officials 
that it will, most, if not all, of the synthetic rublier being 
produced by 1943 will lie made from products of the petrol¬ 
eum industry. 
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AN OPEN LETTER TO DONALD M. NELSON 

Deur Mr. Nelson. 


You are l>eing widely quoted in the newspapers on the 
subject of dangerous complacency on the part of the 
American public in general and of American industry in 
particular. While I agree thoroughly with you that such 
complacency could, at the very least, prolong the length of 
the war and, at the worst, result in ultimate defeat of our 
nation, I feel that many of the charges of complacency are 
incorrectly aimed Or, I might better say that some of them 
should be directed inward rather than outward 

My thoughts in this important phase of our all-out war 
effort are prompted by intimate contact with American 
industry. They are based on observation of progress and 
on conversations and correspondence with key men in a 
broad range of productive endeavor. Because I feel that 
these thoughts will be valuable to you in your work, I am 
taking this means of bringing them to jour attention. 

We—you ami I and every other loyal American citizen - 
want to see this war prosecuted to a rapid and successful 
end Wc all fully realize that the means lies in the hands of 
American industry. But such is the nature of present oper¬ 
ations that American industry is not permitted, in many 
cases, to exercise its ability to produce tanks and planes, 
ships and guns with the same efficiency and sj>eed that has 
characterized its work in the past in the fields of consumer 
goods and heavy materials for civilian use. 

Why do I say “not jjermitted”? The reasons fall in several 
sectors, but, in my opinion, an outstanding one is in the 
limitations placed on production activities by the ver\ men 
who should have the greatest inteiest in producing at the 
highest |M>ssible sliced* Representatives of the Arm\ and 
Navy charged with procurement and inspection. 

Some cases in point will clarify the condition as 1 see it. 
While I cannot, of course, reveal the confidential sources 
from which these “case histories” are drawn, vou may be 
sure that they are well authenticated 

First there is the case of a producer of iiiaehmc-gun parts. 
The specifications to which machine-tool ojK'rators in this 
plant work call for tolerances so close that they can never 
lie met in high-sjiecd production. When they are met, by 
slow and tedious means, even the parts produced in that one 
shop are not interchangeable; assembly must be made by 
the cut-and-try method Here is the direct antithesis of 
mass production methods, of the one system by which the 
production that we all want can be achieved And the mili¬ 
tary in*flectors of this work insist in one breath that the 
tolerances must l>e adhered to; in the next breath they call 
for production’ 

Then there is the ease of a shipbuilding program where 
work was held up for a week because the government inspec¬ 
tor on the job insisted that the welding electrodes being 
used were not the proper kind for the work. This insistanre 
continued in spite of the fact that the workmen concerned 
were thoroughly familiar with welding procedure It did not 
end until it was discovered that the inspector was using the 
wrong specification book! On this same job an inspector 
demanded that a certain part of the w r ork be w r eldcd with 
5/82-inch electrodes instead of the ^-ineli rods that were 
being used, again despite the practical working knowledge 
of the workmen. In this ease, as in many others, the manu¬ 
facturer must bow to the orders of the government repre¬ 
sentatives in order to keep things moving at all. 

In a third ease, finishing operations on 37mm anti-tank 
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gun mount are being carried out with Vi-inch grinding 
wheels, just because the specifications call for such proce¬ 
dure. In the opinion of men who are qualified by experience 
to know, this lengthy operation serves no good purpose as 
far as the final performance of the gun is concerned, and 
might well be eliminated, with a definite speed-up of pro¬ 
duction. 

I could go on with several more examples, but I am sure 
that those given will serve the present purjiose. 

From these case histories it is apparent that a great 
obstacle to full-speed production is hide-bound tradition in 
military circles. It appears that the men who are vested w’ith 
the rcsj>onsibility of supervising production in vurious indus¬ 
tries are seldom selected for their knowledge of the particular 
work which they are to control. 

This brings us to suggestions for a jmssible solution of 
some of the troubles that are inherent in any system in 
which production control requires socialized knowledge, if 
production is to lie kept at the highest |K>ssible peak. 

Army and Navy procurement oflieers and inspectors 
should be selected from the ranks of industrial technicians, 
rather than from the Services. Druw them from the auto¬ 
motive industry for supervision of automotive problems, 
from welding concerns for inspection of welding jobs, from 
ship-building yards for control of ship-building operations 
If 11 is feared that technicians so selected might be biased 
in favor of their own organizations, set up a ruling that no 
man is to represent the government with the sj>ecific com¬ 
pany from which lie was drawn. 

This procedure would probably not be looked upon with 
favor by Army and Navy officials because these men would 
not be instilled with the proper military spirit, would not 
hold to the traditions of the Services. 

Let us assume that these are valid objections. Then 
give to these technicians who are to sj>ecd up production an 
intensive training course in the Army or Navy, thus pro¬ 
viding such background as seems essential. This course, 
consuming perhaps tw r o or three months, certainly would 
not hold up production any more than it is being held up 
at present by the sort of thing outlined in the case histories 
above. And when these men finish their training thev 
would be qualified to couple the requirements of the Serv¬ 
ices with their expert knowledge of the requirements of mass 
production methods. 

What I have promised is merely an adaptation of the 
fundamentals upon which American industry has grown to 
w r orld supremacy. When the right man is put in the right 
job, things hum; when the wrong man is invested with 
authority that no one can question, there is created a choke 
point that is all too frequently blamed on almost everything 
but the one out-of-placc factor. 

Very truly yours, 

A. P. Peck 
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Patents and Free Enterprise 

Anti-Trust Laws Can Control Abuse of Patents With¬ 
out the Necessity of Destroying Patent Rights 


WILLIAM R. BALLARD 

General Patent Attorney, 

American Telephone and Telegraph Company 

T ub American patent system seems 
to do well the thing it was in¬ 
tended to do, namely, “to promote the 
progress of science and the useful arts.” 
We are the most inventive and progres¬ 
sive people in the world, and during 
the past century and a half over two 
and a quarter million patents have 
been issued to inventors. Right now, 
however, there is agitation in certain 
quarters to change our patent laws 
radically on the ground that they are 
in collision with the anti-trust laws, 
that they take something from the 
public merely to benefit an individual, 
and that they are being misused by 
patentees. The reasons back of this 
agitation are wholly unsound, but there 
is real danger that they may prevail 
and kill the goose that lays the golden 
eggs. 

A patent is not a private privilege 
carved out of the public domain. So 
far from being a means of taking some¬ 
thing from the public and giving it to 
an individual, a patent is a means for 
getting something from an individual 
and giving it to the public. If a man 
makes an invention of the kind which 
can be protected by a patent, it is 
something which the public does not 
then have, and to which it has no 
claim. That invention belongs to the 
man who made it. He may, if he 
choose, keep it secret and practice it to 
his own profit. He may, if he choose, 
let the art die with him. If anyone 
surreptitiously filches his secret inven¬ 
tion, he has his remedy at law for the 
injury. The patent system is designed 
to induce him not only to do the in¬ 
venting but to disclose his invention 
and give it to the public gratis after 
the term of the patent, in return for 
the assurance that he will be protected 
in the exclusive use of his own for those 
seventeen years, notwithstanding the 
disclosure. In this transaction, it is 
clear that only the inventor gives up 
anything of substance. To purchase 
the residuary rights in his invention 
the public contributes neither money 
nor anything else it possesses. It gives 


only a promise of temporary protection 
for the inventor’s own intellectual 
property so that he may, if he can, 
make a profit for himself during the 
period of protection. 

As long ago as 1852 Daniel Webster 
stated it as plainly as this: 

. . The Constitution does not at¬ 
tempt to give an inventor a right to 
his invention, or to an author a right 
to his literary productions. No such 
thing. But the Constitution recognizes 
an original, pre-existing, inherent right 
of property in the invention, and au- 


• Evil In times of oconomie oncor- 
tolnty, tbo potent remains the corner¬ 
stone of bnslness and Indnstry, largo 
and small. In view of carrent attempts 
to nndermine our patent system by at¬ 
tacking it as a system which fosters 
"trnsts" and makes it possible for an 
inventor to establish a "monopoly," the 
present article Is nnasnally timely. By 
emphasising that the inventor gives 
something to the pnbllc, rather than 
taking from It a right which the pnbllc 
shonld possess; the anthor stresses that 
phase of oar patent law which Is funda¬ 
mental, yet all too often overlooked.-— 
The Editor • 

thorizes Congress to secure to inven¬ 
tors the enjoyment of that right. But 
the right existed before the Constitu¬ 
tion and above the Constitution, and 
is, as a natural right, more clear than 
that which a man can assert in almost 
any other kind of property. What a 
man earns by thought, study, and care, 
is as much his own, as what he obtains 
by his hands. It is said that, by the 
natural law, the son has no right to 
inherit the estate of his father—or to 
take it by devise. But the natural law 
gives a man a right to his own acquisi¬ 
tions, as in the case of securing a quad¬ 
ruped, a bird, or a fish by his skill, in¬ 
dustry, or perseverance. Invention, as 
a right of property, stands higher than 
inheritance or devise, because it is per¬ 
sonal earning . It is more like acquisi¬ 
tions by the original right of nature. 
In all these there is an effort of mind 
as well as muscular strength. 

“Upon acknowledged principles, rights 
acquired by invention stand on plainer 
principles of natural law than most 


other rights of property. Blackstone, 
and every other able writer on pub¬ 
lic law, thus regards this natural right 
and asserts man’s title to his own 
invention of earnings. 

“The right of an inventor to his in¬ 
vention is no monopoly. It is no mon¬ 
opoly in any other sense than as a 
man’s own house is a monopoly. A 
monopoly, as it was understood in the 
ancient law, was a grant of the right to 
buy, sell, or carry on some particular 
trade, conferred on one of the king’s 
subjects to the exclusion of all the rest. 
Such a monopoly is unjust. But a 
roan’s right to his own invention is a 
very different matter. It is no more a 
monopoly for him to possess that, than 
to possess his own homestead. 

“But there is one remarkable differ¬ 
ence in the two cases, which is this, 
that property in a man’s own in¬ 
vention presents the only case where 
he is made to pay for the exclusive en¬ 
joyment of his own. For by law the 
permission so to enjoy the invention for 
a certain number of years is granted, 
on the condition that, at the expira¬ 
tion of the patent, the invention shall 
belong to the public. Not so with 
houses; not so with lands; nothing is 
paid for them, except the usual amount 
of taxation; but for the right to use his 
own, which the natural law gives him, 
the inventor, as we have just seen, pays 
an enormous price. Yet there is a 
clamor out-of-doors, calculated to de¬ 
bauch the public mind.” (Emphasis by 
Mr. Webster.) 

Chief Justice Marshal said of the 
patent: “It is the reward stipulated 
for the advantages derived by the pub¬ 
lic for the exertions of the individual, 
and is intended as a stimulus to those 
exertions . . . The public yields, noth¬ 
ing which it has not agreed to yield; 
it receives all which it has contracted 
to receive. The full benefit of the dis¬ 
covery, after its enjoyment by the dis¬ 
coverer for 14 (now 17) years, is pre¬ 
served; and for his exclusive enjoyment 
of it during that time the public faith 
is pledged.” 

¥T is sometimes said that patentees 

have a practice of prolonging the life 
of their patents beyond the 17-ycar 
period. This is done, we are told, by 
taking out improvement patents. 

The simple fact, of course, is that no 
patentee can prolong the life of his 
patent by so much as a single day. 

When a patent has run its 17 years, 
it ceases at once to be a bar to anyone 
in any way. The making, using, or 
selling of the thing covered by the 
patent is as free to one man as to 
another; and this is true whether im¬ 
provement patents have been taken 
out or not. 
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And during the life of the patent one 
man as much as another is free to 
make and to patent improvements on 
the preceding invention. Of course, the 
man who makes the best improvement 
will, after the first patent expires, be 
in a better position to compete (so far 
as patents are concerned) than the 
man who makes a poor improvement, 
or none. If the same man who con¬ 
ducted a business under the first patent 
makes the best improvements he, of 
course, will have this competitive ad¬ 
vantage; but this is the result of his 
effort and ability in making the im¬ 
provements—not in any sense because 
of an extension of the monopoly of his 
old patent. 

In this matter of making and patent¬ 
ing improvements there is a field of 
perfectly free competition. If the out¬ 
sider, who wants to get in, has the 
ability and is willing to spend the time, 
money, and effort required to make 
and to patent the best improvements, 
he will hold the advantage in the busi¬ 
ness over the original patent owner 
when that patent expires. If he has not 
the ability or is not willing to make the 
effort, there is no reason why he should 
be permitted to take, free of cost, the 
improvements of someone else who has 
spent time, money, and effort in per¬ 
fecting them. 

W e sometimes hear it said that the 
assignment of a patent—especially 
an assignment to a corporation—diverts 
it from its intended purjKjse and turns 
it to an unforeseen and undesirable end 
such as “the pursuit of gain.” There is 
no truth in this. 

It seems almost too obvious to re¬ 
quire stating that the very purpose of 
the patent law in granting an inventor 
a patent is to enable him to reap a 
profit on the invention. The chance to 
do that is his reward for contributing 
to the advancement of science and the 
useful arts by making and disclosing 
the invention. From the point of view 
of the public, it is of no importance at 
all whether the patentee makes the 
profit by manufacturing and selling the 
invention himself, or makes it by sell¬ 
ing his exclusive right to someone else. 
If he sells his patent to someone else, 
the purchaser, whether a corporation 
or an individual, gets no rights which 
the original patentee did not have. 

Obviously either the inventor or his 
assignee may use the patent unlaw¬ 
fully, just as he may use any other 
private property unlawfully. For ex¬ 
ample, he may make an agreement or 
combination in restraint of trade which 
involves his patent, just as such an 
agreement may involve his grain or his 
horses. But the cure for this is not to 
decry the sale of the patent or the 


grain or the horses, but to prosecute the 
perpetrator of the agreement (whether 
inventor or assignee) under the anti¬ 
trust laws if he transgresses those laws. 

Some seem to assume that a pat¬ 
entee, as distinct from the owner of 
other property, is under some special 
obligation to society. Having read 
Article 1, Section 8, of the Constitution 
and found that the granting of the 
patent is intended “to promote the 
progress of science and useful arts,” 
they jump to the conclusion that it is 
the patentee upon whom falls the duty 
of promoting the progress of science 
and the useful arts. Of course, this is 
plain foolishness. The Constitution ex¬ 
pressly states that it is Congress that 
is to promote the progress of science 
and the useful arts. And the precise 
way Congress is to promote them is 
stated, namely: “by securing for lim¬ 
ited times to . . . inventors the ex¬ 
clusive right to their . . . discoveries.” 
So, it is the fact that the exclusive 
rights are granted which promotes the 
progress of science and the useful arts, 
and not something the patentee is ex¬ 
pected to do after the grant is made. 
Once made, the grant, like any other 
piece of property, is something belong¬ 
ing entirely to the grantee. It is in¬ 
tended for his benefit and with it he 
may, as with his horse or his grain, do 
just as he pleases. The patentee's ob¬ 
ligation to society is no greater, and of 
course no less, than the obligation of 
the holder of any other piece of per¬ 
sonal property. The patent is merely 
property he has bought by yielding the 
price specified by the Government. 

f course, anyone so blind as to be- 
^ lieve that human beings have al¬ 
ready attained such j>erfection that we 
can now thrive and progress without 
the stimulus of any private ownership 
at all will object to the private owner¬ 
ship of the patent right, and, since it 
seems easier to vilify this right as a 
“monopoly” than it is the corresjnmd- 
ing monopoly in one's horse or his 
grain, it is natural that such a jjerson 
should pick on patent property for 
propaganda purposes. 

Quite obviously, the right of any per¬ 
son in any private proj>erty does, to 
some extent, limit the freedom of 
others in conducting their business en¬ 
terprises (and in other ways). If A 
owns a farm, B, of course, is not free to 
conduct an agricultural enterprise that 
would involve planting and cultivating 
A's acres. Just so, if A owns a patent 
on an invention, B is not free to con¬ 
duct a manufacturing enterprise which 
would involve the making and selling 
of A’s invention. And most certainly 
in neither case is there any reason why 
B should be “free” to do such a thing. 


The American idea of free enterprise 
is not that a man should be free with¬ 
out permission to do business with the 
property of others, but that so long as 
he respects the property and other 
rights of his fellow men he shall be 
free to conduct whatever enterprise he 
will, wherever he will, and for such 
time and in such way as he may choose 
—and especially that he shall be free, 
so far as possible, from interference by 
the Government. 

rpiiE basic relation between patents 
* and free enterprise is so simple that 
it can be stated in one paragraph. It is 
precisely the same relation as between 
any other private property and free 
enterprise. While a man’s, or a com¬ 
pany's, ownership of private property 
is always in a true sense a monopoly of 
that property, and the control of it is 
often referred to as absolute, neverthe¬ 
less it is also always true that the use 
of such projjerty, whether it be pat¬ 
ents, or grain, or horses, is subject to 
the general laws governing the use of 
property, as, for example, the anti-trust 
laws. And while, as already noted, 
private ownership of property is neces¬ 
sarily a limitation on the activities of 
others, it is also true that private 
ownership and a complete control of 
the property involved not only promote 
free enterprise but are almost essential 
to it. No one can have a really free 
enterprise based upon a farm or a 
grocery store unless he has complete 
control of the farm or the store, and 
the same is true as to patents. The 
ownership of patents and \he complete 
control they give of the invention cov¬ 
ered are the cornerstones of hundreds 
of small enterprises in this country. 

To propose the destruction of useful 
property merely because it might be 
used as the subject of an agreement in 
restraint of trade, or otherwise in con¬ 
travention of law, is childish. That, in 
substance, is what some now propose 
as to patents. History indicates that 
oil is more likely to be used as the 
basis of combinations in restraint of 
trade than arc alphabet blocks or 
tigers, but that is no reason for de¬ 
stroying or for denaturing the oil; and 
anyone who suggested that as the rem¬ 
edy would risk a trip to a clinic for 
mental observation. 

Experience shows that patents, like 
oil, contribute to the public welfare. 
Let them remain as they are and con¬ 
tinue their good work of promoting 
science and the useful arts. If owners 
of patents use them as the basis of 
agreements or combinations to get con¬ 
trol of things which the patents them¬ 
selves do not cover, the remedy is not 
to destroy the patent right but to en¬ 
force the anti-trust laws. 
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Air-Conditioning Fish 

Mechanical Means Used to Provide Oxygen, Keep 
Temperature Low When Transporting Hatchery Fish 


F. WALLACE TABER 

/ 

Artificial rearing of fish fry has 
XJL long been a constant headache to 
all concerned—not excluding the fish. 
Nevertheless, every state in the Union 
now rears fish fry for restocking de¬ 
pleted streams and lakes, some states 
boasting several million fry production 
annually; others only a few thousand. 
Nevada is in the latter category, but 
were she granted a handicap because 
of the many problems with which she 



Blowar and motor 


must cope, she would undoubtedly be 
in the first rank. 

Fish require oxygen to live; lack of 
oxygen results in suffocation. Fish do 
not, however, utilize the O part of H_.0: 
they are not capable of breaking down 
the compound The oxygen which fish 
breathe is that which has lieen dis¬ 
solved in the water The dissolved oxy¬ 
gen is extracted by means of the haem¬ 
oglobin of the fish’s blood, which 
comes into very close contact with the 
water as a result of the extremely thin 
gill membranes through which the 
blood freely circulates. Therefore, not 
all water is capable of sustaining fish 
life; fish must have oxygen dissolved 
in water to live. 

It is likewise a well-known principle 


of physics that colder water has a 
greater capacity for dissolved oxygen 
than has warm water. The lower the 
temperature, the greater the potential 
oxygen carrying capacity; conversely, 
the warmer the water, the smaller the 
dissolved oxygen carrying capacity. 
Therefore, it is desirable in transfer¬ 
ring fish aboard a truck not only to 
keep the water constantly aerated, but 
also to maintain a low temperature so 
that the water will take on the oxygen 
as it is passed through the liquid. 

In most states, when fish are trans¬ 
ferred from hatchery to wild streams 
and lakes, an ordinary air pump sup¬ 
plies the necessary aeration and a cake 
of ice maintains the desirable low tem¬ 
perature. Not so in Nevada! There the 
sweltering desert temperatures hover 
around 118 degrees in the shade for 
days on end, and a cake of ice lasts 
about as long as the well-known snow¬ 
ball. Nevertheless, Nevada fisheries 
experts last year carried more than 
120,000 baby fish well over 2000 miles 
with losses so small as to be negligible. 

Machinery made possible this suc¬ 
cess. Mounted on the back of a truck, 
a pump driven by a one horsepower 
engine circulates water through the 
fish tank. In operation, water is drawn 


from the bottom of the tank and dis¬ 
charged with considerable force from 
small spray jets spaced along a com¬ 
mon delivery line. The tank is com¬ 
pletely covered with a tight-fitting lid 
into which is cut a slot-like opening in 
the rear part of the cover. A funnel¬ 
like ventilator situated forward on the 
cab collects air when the truck is in 
motion, passes it through the spray of 
water, to be finally exhausted through 
the of>ening in the rear of the cover. 
Not only does the continual breeze ade¬ 
quately aerate the falling water but at 
the same time the evaporation thus 
brought about is sufficient to keep the 
water several degrees below the atmos¬ 
pheric temperature. On one trip of a 
hundred miles with the air temperature 
oscillating between 112 and 114 de¬ 
grees, Fahrenheit, spring water with an 
original temperature of 77 degrees 
guined but a single degree over the 
entire trip. A tank of water similarly 
treated, but minus the ventilator, 
jumjied from 77 degrees to nearly 90 
during the first hour of running. Need¬ 
less to say, the bass fry in this check 
tank were all dead long before the des¬ 
tination was reached. 

A sec ond method of aeration is now 
** being tried because of the difficul¬ 
ties encountered when the truck has to 
stand idle with the fish on hoard. In 
such a condition there would naturally 
l>e no air circulation. In these exjieri- 
ments a blower of the squirrel-cuge 
type is mounted above the motor and 
connected by a belt to the motor shaft. 
The blower is in turn connected to an 
air duct that leads the air into the 
spray chamber above the water. 

’Phis mechanical method of forcing 
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the air through the spray has the ad¬ 
vantage of cooling the tank water while 
the truck is at rest as well as when the 
truck is traveling along the highway. 
It also produces a uniform air flow 
throughout the spray chamber at all 
times, while the flow of air introduced 
by the funnel mounted on the cab 
varies with the velocity and direction 
of the wind and the speed of the truck. 

Ralph H. Olson, inventor of this 
cooling system, tested the apparatus 
during last July and August, the hot¬ 
test season on the desert. Some 15,000 
miles were chalked up under the most 
adverse desert conditions, with tem¬ 
peratures often ranging up to 120 de¬ 
grees in the shade. During this time 
800,000 bass and blue-gill fry were car¬ 
ried through in fine shape. “The fish 
arrived at their destinations just as 
lively, if not more so, than when they 
left the hatchery,” Mr. Olsen said. 
“Some of the trips were as far as 600 
miles one way, yet I have never used a 
single pound of ice even though the 
trips are often made during the heat of 
the day.” 

• • • 

OZONE 

Still Much to bo Loomed 
About its Effects 

Cukmihts are reaching a better under- 
standing of the toxic effect of ozone on 
humans, concerning which there has 
been a surprising lack of agreement 
among investigators, according to Clark 
E. Thorp of Chicago, industrial chem¬ 
ist, in a re|>ort to the Americal Chem¬ 
ical Society. 

Ozone, a faintly blue form of oxygen 
which is present in minute amounts in 
the atmosphere and is encountered in 
many phases of modern electrified in¬ 
dustry, is formed in practical quantities 
by spark discharges and by ultra-violet 
rays. Spark discharges also form nitro¬ 
gen oxides from air. Tests reported by 
Mr. Thorp show a large difference of 
toxicity between pure ozone and ozone 
containing nitrogen oxides. 

“Ozone free of oxides of nitrogen is 
non-toxic in concentrations below 20 
parts per million.” Mr. Thorp says. 
“Ozone containing 47 percent nitrogen 
oxides has bactericidal properties. 

“Ozone plus nitrogen oxides may be 
more toxic than nitrogen oxides alone 
and should be investigated further. The 
variance of opinion to ozone toxicity is 
probably due to results obtained with 
ozone containing varying amounts of 
nitrogen oxides.” 

Two hundredths of one part of pure 
ozone per million can be detected only 


by chemical analysis, but five-hun¬ 
dredths of a part per million is detect¬ 
able by a keen sense of smell. One 
tenth of a part j>er million of pure ozone 
results in an easily detectable, but not 
unpleasant, cloverlike odor. 

At one part per million, the odor still 
is not unpleasant, although continued 
exposure became annoying to 25 per¬ 
cent of those tested. Exposure of seven 
hours a day for five days did not cause 
irritation of nose and throat. 

Three parts per million of pure ozone 
has no killing power on coli (bacteria) 
in water, or on bread mold spores in 
air; nor has ten parts per million any 
effect on mice after six hours’ expo¬ 
sure. Fifteen parts per million bubbled 
through a representative sample of 
algae, tiny tree plants growing in water, 
for one hour had no noticeable effect; 
after six days the algae had tripled in 
growth. 

Four hours* exposure to air contain¬ 
ing 20 parts per million of pure ozone 
did not affect mice, nor produce sore¬ 
ness of nose or throat in humans. But 
30 parts per million caused coma in 
mice after five hours’ exposure, though 
coli were not killed. The mice revived 
when subjected to normal air. Five 
hours’ exposure to 50 parts per million 
killed mice, but this proportion used in 
six hours’ aeration of flour did not kill 
any weevils or affect larvae. 

One hundred parts j>er million of 
pure ozone were lethal to mice in one 
hour, and a one-minute exposure of hu¬ 
mans resulted in dried skin, severe sore 
throat. One hundred parts per million 
also killed 20 fiercent of the coli in water 
containing 500 coli per cubic centimeter 
with one hour of aeration per liter. 

The effect of impure ozone, containing 
47 percent oxides of nitrogen and 53 per¬ 
cent ozone, was quite different. Accord¬ 
ing to parts j>er million, the following 
observations were reported: one-hun¬ 
dredth of a part per million—threshold 
for keen smell; two-hundredths—easily 
detectable to people; five-hundredths— 
odor objectionable to some people; one- 
tenth—acid odor highly objectionable, 
causing sharpness in throat. 

One part per million, the limit at 
which a test was made on humans— 
produced headache after two hours and 
sore throat after three hours; three 
p.p.m.—kills all coli in water when coli 
number less than 220 to the cubic cen¬ 
timeter, five hours’ aeration per liter; 
five p.p.m.—kills all coli in water when 
coli less than 1,000 j>er cubic centi¬ 
meter, five hours’ aeration per liter. 

Ten p.p.m.—lethal to mice in five 
hours’ exposure; 15 p.p.m.—kills algae 
after ten minutes* bubbling through 
water, and algae did not grow again in 
the water; 30 p.p.m.—kills all coli in 
water when coli less than 1,000 per 


cubic centimeter, five minutes' aeration 
per liter; 50 p.p.m.—kills flour weevils 
and 80 percent of larvae after 30 min¬ 
utes’ aeration through flour, turns flour 
light brown in color. 

“The toxic limit for nitrogen oxides 
has been determined to be 2.3 parts per 
million by weight,” Mr. Thorp says. 
“The toxic limit for ozone containing 47 
percent nitrogen oxides is shown in this 
re|K>rt to be only 1 part per million, 
which would be the equivalent of al>out 
0.5 part per million for the oxides of ni¬ 
trogen. The presence of ozone evidently 
increases the toxicity of nitrogen oxides 
to a considerable degree. Although it 
would require a comprehensive physio¬ 
logical test on humans, this action 
should be investigated further by some 
one equipped to carry out such re¬ 
search.” 

Each molecule of pure ozone has 
three atoms of oxygen. Used commer¬ 
cially for sterilizing water, purifying air, 
and bleaching, ozone is one and a half 
times denser than ordinary oxygen gas. 
It is created every time a silent electric 
discharge goes through a current of oxy¬ 
gen or air. 

• • • 

GASOLINE—Motor tool for highway 

mo, reported la these pages la oar 
February Issue as totallag 22,000.000 
gallons la 1940, should have beea 
placed at 22,000,000,000 galloas. 

• • • 

SPORTS EQUIPMENT 

Mutt be Conserved 
"For the Duration" 

At the recent National Sportsmen’s 
Show in New York (also at numerous 
others held throughout the country) 
exhibitors generally cautioned sj>orts- 
mcn to treat their equipment kindly 
and thereby help win the war. Before 
long the shortage of metal, rubber, 
cork, and other materials will be very 
evident. One material which must be 
conserved is wool, for it is used not only 
for clothing, but to a very large extent 
in felt, and felt is utilized to a greater 
degree in sports goods than the average 
person realizes. Its application ranges 
from boot and moccasin linings to 
shoulder pads for hunters and heavy 
fishing tackle harness, archery arm 
guards and targets, camping equipment. 
In motor boats and airplanes it is em¬ 
ployed to absorb vibration; it is used 
for canoe and boat seat cushions, hel¬ 
mets for participants in speed events 
on land, air, and sea, and so on. It 
finds its way into skiing outfits and 
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many other sports costumes and acces¬ 
sories, golf club grips, and hundreds of 
other items. 

Variable cushioning properties make 
felt an ideal shock absorber. For ex¬ 
ample, in a baseball catcher’s mitt felt 
with non-resilient qualities must be 
used; otherwise the ball would bounce 
out of the palm. And yet, for various 
other purposes, high resiliency is called 
for, as in helmets, tumbling mats, bas¬ 
ketball knee-pads and so forth. Thick 
felt insoles are unsurpassed in cases 
where boots are too large, especially 
when long hikes are in prospect. These 
insoles can be cut with scissors to give 
maximum foot coinfort. 

OIL TRANSPORT 

On the Mississippi Will Reach 

200 Million Barrels in 1942 

JN early 200,000,000 barrels of crude 
oil and petroleum products will be 
moved on the more than 5000 miles of 
the Mississippi Waterways System to 
inland refineries and markets in 1042, 
helping to relieve the railroads now 
when they are so burdened, and when 
tank cars are needed in unprecedented 
numbers for West Coast and East Coast 
services to replace tank ships. 

The increase in the movement of pe¬ 
troleum on the inland waterways has 
been phenomenal, according to authori¬ 
tative re|H>rts The estimated 1942 total 
will be more than four times the less 
than 50,000,000 barrels moved in 1983 
Not only has transportation on the 
main waterways increased spectacularly, 
but new oil ports, such as Minneapolis- 
St. Paul, have been o)>ened up within 
the past two or three years. Prior to 
1939, scarcely any jietroleuni moved 
into the Twin Cities by water. 

Petroleum moves in barges out of 
all the great oil ports on the Gulf of 
Mexico, from Corpus Christi to New 
Orleans, up the Mississippi to the Mis¬ 
souri, the Illinois, the Tennessee, the 
Cumberland, the Ohio, the Allegheny, 
the Monongahcla, and the other navi¬ 
gable rivers in the system On the Ohio 
and Monongahcla, barge-borne petro¬ 
leum is transported from the south¬ 
west to ports 100 miles above Pitts¬ 
burgh. On the Kanawha, petroleum 
reaches Charleston, West Virginia. Us¬ 
ing the Illinois River and canal, ship¬ 
ments from the Gulf of Mexico can 
enter the Great Lakes waterways sys¬ 
tem. Up the Missouri petroleum moves 
to new terminals in Iowa and Ne¬ 
braska. 

The number of river-side oil terminals 
on the Mississippi system has grown 
tremendously. At the end of 1941 there 
were listed 252 terminals at 135 points 
in 17 states. Two years before, in 1939, 
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only 160 oil terminals were reported. 
The terminals are of all sizes, some of 
the uiost modern providing storage and 
terminal facilities for more than 5,000,- 
000 gallons of petroleum products. 

Nearly one fourth of the country's 
entire refining capacity is concentrated 
along the Texas and Louisiana Gulf 
Coasts, from which the inland barge 
movement gets most of its supplies. 

TUBING 

For Eloetrleal Insulation 
Is Strong, Flexible 

A new tubing with excellent resistance 
to brittleness down to —50 degrees, 
Centigrade, has been developed by the 
Irvington Varnish & Insulator Com- 



Coa bo tied in knots 


pany. This transparent tubing, known 
as Transflex, was made especially to 
secure continued, effective insulation 
on aircraft flying at high altitudes; it 
has already been utilized by such com¬ 
panies as Douglas Aircraft and Cur- 
tiss-Wright. However, its toughness and 
rubber-like qualities make it useful for 
a variety of other industrial and elec¬ 
trical applications. For example, the 
transparency of TransHex permits quick 
location of wire breaks and ready 
identification of wires which have been 
snaked through it. 

Transflex is a Fibronizcd tubing 
available from size No 14 to 8 of an 
inch inside diameter; it is extremely 
flexible, as shown by the accompanying 
photograph. Its tensile strength is 3000 
pounds per square inch. Its dielectric 
strength (conducted on a tubing with 
a wall thickness of approximately .020 
of an inch) is 850 VPM when dry and 
815 VPM when wet Water absorption 
is 0.4 percent in weight after 24 hours 
immersion. 

USEFUL PLANT 
Bamboo Con Supply 
All Human Naads 

hat is the most universally-used 
plant that grows? Is it, as many have 
stoutly maintained, the coconut palm? 
Or sorghum, maize, sugar cane, or pea¬ 


nut? No, not one of these, according 
to Dr. Willard M. Porterfield, Jr., of tbe 
United States Soil Conservation Surv¬ 
ive. It is bamboo. 

There is not a category of human 
needs which cannot be supplied by some 
form of product of bamboo, declares Dr* 
Porterfield. Food, weapons, shelter, im¬ 
plements, clothes, furniture, baskets and 
containers, bridges, conduction pipes, 
paper, cable, ornaments, and many very 
specialized articles are made from it. 

The Forest Research Institute of 
Dehra Dun in India believes that the 
final solution of the world» recurring 
shortage of raw material for paper will 
only be found in the forest and waste 
lands of the tropical and sub-tropical 
belts, with bamboo the most important 
product. 

Bamboo has figured largely in the 
past history of Asiatic and many trop¬ 
ical peoples and has been the subject of 
artistic rendering in all the arts. The fa¬ 
mous Bamboo Books, containing more 
than 100,000 seal characters, comprising 
15 different works dealing with the his¬ 
tory of China for 2200 years, were writ¬ 
ten on tablets made of bamboo which 
were strung together like a fan. 

To bring the uses of bamboo up to 
date, a bamboo basket has been de¬ 
signed and used by the Chinese to pro¬ 
tect their most im]x>rtant buildings 
from Japanese air raiders. According to 
W. R. Peck, Counsellor of the United 
States Embassy, Chungking, China, the 
Chinese construct a three-story bamlioo 
framework atop buildings and load all 
three floors with cut bamboo. When a 
bomb hits, it is harmlessly dctonattnl 
before it reaches tbe building itself.— 
Science Service, 

ROAD-RAIL 

Vahiel* for Us* in 
Explosives Plants 


A speedy motorized vehicle which 
rolls on rubber tires on the highway 
or on a railroad track, is being used 



At bom* on road or roll 
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How A Big Business Man Appears To His Wife 


I OOK at him over there, grinning 
j to himself! Strange how little a 
man can change in fifteen years! The 
big boss one minute—and like a little 
boy the next! 

"He was mostly 'little boy’ before 
we were married. He’d been coming 
around for a couple of years, and I’d 
just about given him up. Then, sudden¬ 
ly, he was very much a man, rushed me 
off my feet and almost before I knew 
it, we were married. 

"When we were newlyweds he was only 
a bookkeeper, and he'd come home in 
the evening all tired and discouraged. 
Other fellows at the office had been 
promoted, and he didn’t know what 
to do about it. One night I forgot 
myself and said, Tf you don’t do any¬ 
thing about it, Mr. Stick-in-the-Mud, 
no one else ever will!’ Then I was sorry, 
when I saw how I’d hurt him. 


"But it must have made him think 
hard, because one evening the follow¬ 
ing week he came home looking as 
though he’d just robbed the piggy 
bank. He told me he’d enrolled for a 
course of executive training. He thought 
I’d be angry, because we were still pay¬ 
ing for the furniture. The ’little boy’ 
and the man, all mixed up! 

"After that, Ins whole point of view 
toward business seemed to change. One 
promotion followed another, until a 
few years later he became Treasurer of 
the company. Now he’s beginning to 
surprise me. Says he expects to be 
Vice President soon! 

"Of course, he’s just as modest as 
he ever was. He’ll tell you he got the 
breaks, but I know better. He got the 
breaks because he’d learned how to 
grasp them when they came. He’s really 
smart—and so was I when I said T do’ 


to a little boy turned man!” 

• • • 

What does the lady in ymr life think 
of your success? Get more of the 
Alexander Hamilton Institute’s story 
in the famous little book, "Forging 
Ahead in Business.” Tells how the 
Institute’s timely training is helping 
thousands of men to do a better busi¬ 
ness job in these wartime days. Just 
clip and mail the coupon—today! 


Alexander Hamilton Institute, Inc. 

247 Asior Place, New York, N. Y. 

Please mail me without cost a copy of 
”Forging Abend in Business ” 

Name 

Business 

Address 


Position 
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to eliminate some of the hazards in 
the movement of explosives at arsenals 
and powder depots. Called the “Auto- 
Railer,” the vehicle employs special 
rubber tires, developed by The B. F. 
Goodrich Company, which work in 
conjunction with conventional flanged 
guide wheels for operation on railroad 
tracks. Designed and manufactured by 
the Evans Products Company, the 
Auto-Iiailer has a top speed forward 
or reverse of 60 miles an hour, either 
on highway or rail, and, thanks to the 
windshield-wiper action of the non- 
skid treads, it can be stopped as quickly 
on the rails as can u modern automo¬ 
bile on the road. 

The transition from highway to rail 
takes but a few' seconds. The rail as¬ 
sembly is oi>erated by a hydraulic jack, 
controlled from the drivers seat, which 
lowers or raises the flanged steel guide 
wheels. On the rails, the rubber tires 
l>ear a portion of the load normally car¬ 
ried entirely by the flanged rail wheels. 

Weighing 8750 pounds, and capable 
of carrying 8000 pounds of explosives, 
the vehicle is completely spark-proofed, 
with exterior wiring throughout, while 
the cushioning properties of the rubber 
tires eliminate jolts and jars. 

Several of the vehicles are already in 
use at one of the Ordnance Dcpart- 
ments bomb and shell loading plants 
in Ohio, and more units arc in manu¬ 
facture for use in other arsenals. 

PSYCHIC RESEARCH 

• Scientific American. In collabora¬ 
tion with The Universal Council for 
Psychic Research, offers $15,000 to any 
medium who can produce a spiritistic 
effect or a supernatural manifestation 
under the rules and regulations pub¬ 
lished on page 210 of our April 1941 
issue. Further reports of The Scientific 
American Committee for the Investiga¬ 
tion of Psychic Phenomena will be pub¬ 
lished In forthcoming Issues. O 

REPAIR KIT 
For Nicked and 
Scratched Furniture 

Wt„ the projter materials available, 
enterprising householders can, with but 
little practice, restore marred furniture 
surfaces to the up|>earancc of the origi¬ 
nal condition by removing scratches, 
filling in nicks, dents, gouges, and so on. 

A new furniture finish repair kit, 
just announced by the American 
Household Bureau, contains every 
essential material and piece of equip¬ 
ment necessary to turn out profes¬ 
sional-looking repair jobs quickly. 

This new kit contains an assortment 
of shellac sticks, bottles of light and 
dark stain, shading lacquer, alcohol 


lamp with fuel, spatula, scratch stick, 
liquid penetrating scratch polish, steel 
wool, felt rubbing pad, shellac rubbing 
liquid, sandpaper, and touch-up 

brushes. These materials and equip¬ 
ment make it possible to repair any 
finely finished furniture surface in a 
matter of a few minutes time. 

• • e 

MAN MADE—-Hardly a single campon- 
ant of an airplana or tha fuel it 
barns ar tha all which lubricates It or 
the liquid which cools its engine is a 
simple, natural product; oven tha 

metals of which it is In part con¬ 

structed have bean so changed by sci¬ 
entific research that metallurgists of 
20 years ago would not have known 
them. 

• • • 

WINCHES 

Pull Army Car, 

Out of Trouble 

H alf-Tracs of the United States 
Army are designed to go where no 
other vehicles except tanks will go. 
This means that the reconnaissance 



Hard to stop; hard to stick 

units and personnel carriers will go 
through mud and water as well as 
across the roughest kind of terrain, not 
excluding trendies and shell holes. 
However, there is a type of ground 
w hicli is closely akin to quick sand— 
a surface so fluid that any vehicle, even 
with tractor l>elt support, will sink. In 
order to take care of such conditions, 
the new Half-Tracs designated for 
quick-sand territory are being equipped 
with sturdy winches which drive from 
the transmission. These winches are 
used not only to help pull the vehicles 
out of difficult places, but for any other 
purpose requiring a winch. 

The winch on Half-Tracs made by 
White Motor Company is mounted on 


the front so as to be more quickly 
available. In this handy location it is 
always ready for action. The vehicle 
can be headed in wherever direction 
the winch is needed and it is never 
necessary to unload the Half-Trac in 
order to use the winch, as would be 
necessary if it had a body location. 
With this equipment, the Half-Trac is 
ready for any eventuality and becomes 
a vehicle of even greater utility. 

PIERCING FOG 

Yffllow Lenses Held 
No Advantage 

That yellow light is no better at 
piercing fog than the light of an ordi¬ 
nary tungsten lamp is shown by experi¬ 
ments recently carried out by Dr. Mat¬ 
thew' Luckiesh, research physicist and 
Franklin medalist, and L. L. Holladay, 
of the Lighting Research Lalioratory of 
the General Electric Company, Nela 
Park, Cleveland, and reported in the 
Journal of the Optical Society of 
America . 

The so-called fog-lamps, consisting of 
yellow' lenses W’hich absorb from 30 to 
85 percent of the tungsten-filament 
light, must contribute something to the 
seeing to offset the loss due to less 
light No satisfactory tests have been 
published, but the present investigation 
makes it more than unlikely that they 
have any advantage Similar fog-pierc¬ 
ing claims have been made for the new 
sodium lamps. In this ease there is no 
loss of light by colored filters, for the 
light is inherently yellow and prac¬ 
tically monochromatic. Yet even this 
lump showed no significant supenouty 
over the tungsten lamp in fog-penetrat- 
ing qualities. 

The two lamps of equal intensity 
w r cre tested side by side in clear 
weather, moderate fog, dense fog, mist, 
and snow. They were tested by day 
and by night. Also, a pair of lamps of 
low intensity and a pair of high inten¬ 
sity were used. Many experienced ob¬ 
servers made many readings on a 
Luckiesh-Moss visibility meter at a 
distance of 1000 feet No significant 
differences showed in the averages. 

The rejxirt explains that the fog- 
penetrating power of a light does in¬ 
deed depend on its color or wavelength, 
as has been generally know'n. Tlius, 
blue light, which is of short wavelength, 
penetrates fog less than red light, which 
is of long wavelength. The sodium 
lamp emits yellow light that is prac¬ 
tically of a single wavelength. This 
wavelength is about midway between 
those of the red and blue lights. Hence 
the fog-penetrating power of the sodium 
light is just about middling. 

The white light of the tungsten fila- 
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Men 
in the 

Armed Forces 

—Soldiers, Sailors, Marines 


Would Appreciate a 
Gift Subscription to 
Scientific American 


A S a gesture to those hundreds of thousands of 
American men who have severed their home 
and business ties to do their part in building up 
the Army, Navy, and Marine Corps of the United 
States, Scientific American is making a special offer 
of half-rate subscriptions when mailed to members 
of our armed forces. 

Keep the boys informed of the happenings in 
Science and Industry which are so important to our 
present-day economy, and which will be doubly 
important to them when they return to civilian life. 
Send us the names and addresses of those members 
of the services to which you want the magazine 


sent, enclosing only $2 for each one (regular sub¬ 
scription price is $4 a year) and we will mail 
Scientific American regularly to each one of them 
for a period of 12 months. 

There is a constant call for reading matter from 
all branches of the service. Here is your chance 
to make life a little happier, a little fuller, for the 
boys by sending them the one magazine that gives 
them accurate and authentic information on pro¬ 
gress in a wide range of fields. Just fill in the 
coupon below (use a separate sheet if you need 
more room) and send it to us with the correct remit¬ 
tance. We will do the rest. 


REMEMBER: This speeial half-price offer is good 
only for subscriptions to bo entered in the name 
of service men, when sent direct to us. 


Circulation Department I am enclosing $. Please enter subscriptions for the ser- 

Scientific American vice men listed below at your special price of $2 per year for 

24 West 40th Street, New York, N. Y. members of the armed forces of the United States. 


Name 


Name 


Address 


Address 


245 


MAY 1942 • SCIENTIFIC AMERICAN 
















MISCELLANY- 


Tv TT 

\Xl 

//>/' ////; j/ 



tmpr**ii' t>l y matt uhnf '« tht nppearuru 0 of l n tiffin* 1 
Wntchr\ for m<*n. Jhm t>nlarq*d fihofu ifiowi lom;m«n 
rof unuMon w 1 f h diamond \ 0t dial ond I -1 K . 'fold < u>i* 
uf Si/5 



THE WORLD’S MOST HONORED WATCH 




Confines provides watches in a wide 
variety of style but in a single variety 
of quality. Every Longines Watch is 
made to one standard that is world 
recognized for greater accuracy and 
long life, and time-tested by 76 years 
of use. The excellence and elegance 
of Longines Watches have won them 
10 world*s fair grand prizes , 28 gold 
medals and more honors for accu¬ 
racy than any other timepiece. 

Lon gin es-Wi ttna uerjewelers show the 
newLonginesWatches;alsoWittnauer 
Watches, a companion line of moder¬ 
ate price from $29.75—product of 
Longines- Wittna uer Watch Company. 



ment contains all the colors from red 
to blue. It is true that the blue rays 
are cut down by the fog, but the re¬ 
maining red rays have a fog-penetrating 
power superior to the yellow light of 
the sodium lamps. This evens the score. 

METAL "WHALE" 

Has Appotito of 25 
Tens A Day 

T'wenty-five tons of steel is the daily 
dish of this whale-like machine in the 
metal conservation department of the 
Westinghouse Electric & Manufactur- 



Flvu-inch-thick metal at a bite 

ing Company. When parts of motors, 
generators, and other electrical ma¬ 
chines are punched out of steel sheets, 
many odd-shaped pieces are left Fed 
to the furnaces of steel mills, this scrap 
again becomes usable steel valuable to 
the nation’s war effort But because the 
scrap is worth a ton more if cut into 
sizes that fit easily into the furnaces, it 
goes first to the “scraphouse whale”—a 
great shearing machine driven by a 50- 
horsepower motor. This mammoth shear 
bites off chunks of five-inch-thick metal 
as easily as scissors snip a piece of 
paper. Each month it helps salvage 
enough steel to build SO medium Army 
tanks—one a day. 

DOUBLE CHECK 
On Insoctieido Reveals 
Unwanted Features 

Insecticide chemists of the U. S. De¬ 
partment of Agriculture have a con¬ 
tinuing program of trying to find new 
and better insect poisons. What they 
seek are new chemicals that, on the 
one hand, are deadly to insects and, on 
the other, are not harmful to humans. 


They first synthesize new compounds 
which entomologists then test on in¬ 
sects. If results are promising, a stock 
of the material is sent to San Francisco 
where the Bureau of Agricultural Chem¬ 
istry and Engineering and the Stanford 
University School of Medicine co¬ 
operate in maintaining a pharmacology 
laboratory to find out whether new 
poisons are safer than the poisons they 
would displace. 

Entomologists are working particu¬ 
larly to find safer substitutes for the 
lead, arsenic, and fluorine poisons now 
in use. 

Recent exj>erienee with the one new 
poison, rejKirted by Bureau scientists 
Wilson, DeEds, and Cox in Cancer Re¬ 
search. illustrates how this protective 
research operates. A cominmnd called 
“2-acetuminofluorene” tested well as an 
insect killer At the Stanford labora¬ 
tory heavy single doses were not harm¬ 
ful to rats and rabbits. The animals 
eliminated the poisons So far, so good! 
But it turned out that with lighter 
doses in the food day after day, the 
grow th of the animals was checked and 
they sickened and died within 100 days. 
Not so good! 

To make the test even more thor¬ 
ough, the dose was reduced until it did 
not check growth—and the result was 
even less favorable. After continued 
feeding for from five months to a year 
it was discovered that even minute 
doses were causing cancer in many of 
the rats. When this re|H>rt came back 
to Washington, the w'ork with this new' 
insecticide w'as dropped. Entomologists 
are not much interested in a poison 
that might cause cancer—no matter 
how effective against insects. 

• • • 

PREFABRICATED — Tha "monocoquu" 

nnglnanring principle of airplann con¬ 
struction Is now buing employed In pre¬ 
fabricating bouses. By this method the 
walls are glued to the framing mem¬ 
bers and become stressed covers carry¬ 
ing part of the weight burden. 

• # • 


ICE GHOSTS 

Difference Between Solids and 
Liquids is Not Sharp 

Giiohts of ice lurk in water melted 
from water that has been frozen, and 
other liquids have some slight residual 
structure which is like a vague recol¬ 
lection of a former crystalline solid 
state. 

This finding of science was reported 
by l)r. John G. Kirkwood, professor of 
chemistry at Cornell University, in a 
lecture under the auspices of the So¬ 
ciety of the Sigma Xi, the national fra- 
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temity for the promotion of scientific 
research. 

When a solid melts, Dr. Kirkwood 
explained, the long-range crystalline 
order, that extended throughout the 
whole mass of the solid, disapfiears 
completely, but some trace of the short- 
range local organization persists. Each 
molecule in the liquid tends to retain a 
smaller or larger group of its former 
neighbors about it. 

The description of liquids as mobile 
and formless, and of solids as rigid and 
resistant to any attempt to deform 
them, is not a satisfactory distinction. 
Glasses and other vitreous substances 
are to be regarded as under-cooled 
liquids—liquids that have solidified 
without crystallizing but which under 
different circumstances would have 
crystallized. These have strength and 
rigidity, while true crystalline solids 
may exhibit creep and plastic flow at 
elevated temperatures. 

Liquids and gases are qualitatively 
similar in structure and the qualitative 
distinction vanishes entirely above the 
critical point. Both possess a certain 
degree of local order. Crystalline solids, 
on the other hand, |k>sscss a high de¬ 
gree of structural order extending over 
wide domains. 

Only at the absolute zero of tem¬ 
perature is an ideal crystal, possessing 
complete orderliness, possible. \s the 
temperature is raised, various tyjH*s of 
disorder set in, until at hist the crystal¬ 
line structure is disrupted and fusion 
begins. 

MOLDING 
Of Plastic, For 
Us* With Linoleum 

For use with conventional linoleum 
and with the wall-lining material des¬ 
ignated as Linowall, a new line of plas¬ 
tic trim has been introduced by the 
Armstrong Cork Company. Included in 
the line are binding strips, cap strips, 
inside and outside corners, and right 
and left-hand end stops. Corners and 
end stops have floor and wall flanges 
which extend behind the linoleum to 
anchor them in place. Installation is 
said to be simple and the units arc 
available in a range of colors to har¬ 
monize with shades of linoleum 

MIMA MOUNDS 

Curious “Geological" Formations 
Turn Out to bo Artificial 

T. he origin of “Mima mounds,” large 
oval-shaped structures which dot the 
prairies of western Washington, and 
have long puzzled geologists, wits ex¬ 


plained recently by Dr. Walter W. 
Dalquest of the University of Wash¬ 
ington and Dr. Victor B. Scheffer of 
the United States Fish and Wildlife 
Service of Seattle, who gave the solu¬ 
tion in the Journal of Geology (Chi¬ 
cago) . 

According to the scientists named, 
the mounds, some as large as 40 feet 
across, were formed over a period of 
thousands of years by generations of 
pocket gophers. 

The Mima mounds—so named from 
Mima prairie in Thurston County, 
Washington, where the mounds are 


EATH had struck in the night. 

A fleck of copper on the suspect's knife 
was the only clue. But with this trifling bit 
of evidence alone, criminologists using the 
spectrograph were able to prove that the knife 
had cut copper. By the percentage of con¬ 
stituents and impurities present, they identi¬ 
fied that fleck as having come from that 
specific telephone wire. The case was solved— 
a murderer convicted. 

Dramatic as has been the record of spec- 
trography in criminology, such spectacular 
feats are dimmed by the everyday accomplish¬ 
ments of spectrographers working in science 
and industry. 

With spectrographic equipment, metallur¬ 
gists develop and control the metal alloys 


largest and most numerous—were first 
discovered a century ago. Since that 
time geologists have believed them to 
be formed by geologic processes. 

The mounds, round or oval in shape, 
are ten to 40 feet in diameter and one 
to seven feet in height. They are formed 
of loose dirt and gravel. Thousands 
are found scattered through western 
Washington, giving the impression of 
huge spheres nearly buried in the earth. 

The pocket gophers which formed 
the mounds migrated into western 
Washington shortly after the last gla¬ 
cial period when the outwash prairies 


now so vital to our national defense. In the 
food and chemical industries, spectrography 
stands guard against contamination and adul¬ 
terating impurities. 

Today, Bausch & Lomb optical instru¬ 
ments provide science, industry and educa¬ 
tion with the precision tools of their trade. 
The eighty-eight years' experience of Bausch 
& Lomb serves America in the development 
and manufacture of fine optical equipment, 
not only vital in national defense but also 
essential in normal, everyday living. 

BAUSCH & LOMB 

OPTICAL CO. • ROCHESTER, NSW YORK. 
ESTABLISHED 1853 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL CLASS AND INSTRUMENTS 
FOR NATIONAL DEFENSE, EDUCATION, RESEARCH, INDUSTRY AND KYESIOHT CORRECTION 



The Strange Case of The Invisible Evidence 
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^ ,'45 WORTH WAITING POR— -For many years, 
spore loving Americans have turned to 

Wollensak for these fine glasses. 

Today the United States is calling for 
Wollensak-made instruments—and your 
Government’s needs are being filled above 
all else. So in the months ahead you may 
have to wait for your new glass, but when 
you do get it vou’11 find a "Wollensak” 
worth waiting for. 


THE EDITORS RECOMMEND 


Best Sellers 
in Science 


ATOMIC ARTILLERY—By John Xellock Robertion. Elec¬ 
trons, protons, positrons, photions, neutrons niul cosmic rays, 
all described for the layman in plain language* Also transmu¬ 
tation of the elements and the manufactutc of artificial radio¬ 
activity. $2 35 


FIRE FROM THE AIR—By 
J. Enrique Zanatti. Pertinent 
facts regarding mccndiaty 
bombs dilatory, modern types, 
materials and the strategy and 
tactics of their use in modern 
warfare $.60 


PROCEDURES IN EX¬ 
PERIMENTAL PHYSICS — 
By John Strong, Ph D A 
wealth of useful data of a prac¬ 
tical kind for the constructor, 
experimenter, and skilled crafts¬ 
man. 1180 


SCIENCE EXPERIENCES 
WITH HOME EQUIPMENT 
—By C J. Lynde. A hook of 
300 simple home tricks based 
on physical laws, e.uh experi¬ 
ment being illustrated and its 
principle explained $1.45 


FOOD ALLERGY. How anyone can work 
out a diet to fit individual needs, and thus 
avoid digestive upsets and hidden allergies 
l)r Walter C Alvarez, Mayo Clinic, is cditor- 
iti-clucf $1.00 


BOMBS AND BOMBING—By Willy Ley. 

A fairly technical account of the things that 
every civilian should know about bombs, their 
action and methods of use Contains 121 page's, 
with a few illustrations. $1 35 


THE ENGINEER'S 
SKETCH - BOOK OF ME¬ 
CHANICAL MOVEMENTS 
—By Thomas Walter Barber. 
Working drawings of practi¬ 
cally every conceivable move¬ 
ment, device, appliance, and 
contrivance employed in the de¬ 
sign and construction of ma¬ 
chinery for every purpose. 
Nearly .1000 illustrations $4.35 

PROCEDURE HANDBOOK 
OF ARC WELDING DE¬ 
SIGN AND PRACTICE — 
Lincoln Electric Co. Sixth 
edition of a famous book cov¬ 
ering every phase of arc weld¬ 
ing in detail. Limp leather¬ 
ette, 1117 pages, several thou¬ 
sand illustrations In U S A 
$1.50, Elsewhere $2 00 


A MARRIAGE MANUAL— 
By Hannah M. Stone, M D, 
and Abraham Stone, M. D. A 
practical guide to sex and 
marriage, covering fitness for 
marriage, mechanism of repro¬ 
duction, prevention of concep¬ 
tion, and similar vital subjects. 
Answers questions most often 
asked these authors by their 
consultants. $2.60 

THE COMPLETE GUIDE 
TO SOILLESS GARDEN¬ 
ING—By Dr. WilUam F. 
Gericke. The man who in¬ 
vented soilless gardening has 
prepared this comprehensive 
and authentic guide covering 
all phases of this fascinating 
work. For amateur and pro¬ 
fessional $1 95 


TEXTBOOK OF CHEMIS¬ 
TRY—By Albert L Elder. 

Recommended to those who 
have formerly studied elemen 
tary chemistly and find need 
for a refresher book winch will 
also bring them up to date in 
the ever-advancing field ot 
chemistry. Last chapter gives 
a pre view of organic chemis¬ 
try. $3.85 

SUPERSONICS—By Prof. R. 
W. Wood. A great deal of 
data on science of inaudible 
sounds, their every aspect, 
physical and biological, by a 
noted physicist-inventor. Has 
bibliography of ^rticlcs on sub¬ 
ject in many journals $2 10 


The above prices are postpaid in 
the United States Add, on 
foreign orders, 25c for postage 
on each book, except as noted 


Order from 

SCIENTIFIC AMERICAN 

24 West 40th Street New York, N. Y. 


produced by the melting glaciers were 
quite smooth. The process of contin¬ 
ual burrowing, which loosened the soil 
and stimulated the growth of vegeta¬ 
tion near the burrow, gradually pro¬ 
duced the mounds. 

The theory is strikingly confirmed by 
the fact that large rooks, too heavy to 
be moved by gophers, are found at the 
base of each mound. This results from 
the fact that gophers burrow around 
and beneath large stones, j>erniitting 
them to settle. 

Previous attempts to explain the 
mounds include the theories that they 
were formed by the thawing and freez¬ 
ing of water, by the activity of ants, 
and by ancient Indian tribes. 

PHONE HOLDER 
Permits Free Use 
Of Both Hands 


Both hands are freed for writing or¬ 
ders, thumbing through files, and so 
on, while using the telephone, by the 



"Shoulder — phones!" 


use of the Phone Ease attachment il¬ 
lustrated in one of our photographs 
This unit, made of molded rubber, fits 
over the telephone and snaps into place 
It forms a shoulder supfKirl for the 
phone when in use, yet rides in the clear 
in a vertical position when the tele¬ 
phone is returned to its cradle. 

FIRE ALARM 

Dotonotos Blank Cartridgas 
To Warn Of Blaze 

A. simple fire-alarm unit which re¬ 
quires no electric wiring of any kind 
is designed to be hung on walls in areas 
where fire may occur. When the air 
temperature surrounding the unit 
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reaches 160 degrees, Fahrenheit, sensi¬ 
tive fuses release firing pins which ex¬ 
plode two blank cartridges. Through 
a delayed action built into the unit the 
second cartridge is fired a few seconds 
after the first. The first report serves 
to awaken even the soundest sleeper 
while the second adds to the realization 
of danger and aids materially in locat¬ 
ing the fire. 

The blank cartridges are inserted un¬ 
der the threaded bases of the two firing- 
pin housings that are attached to the 
main body of the unit. They are easily 
replaced after being fired 

STOPS DRIP 

Cork Coating For 
Pipes, Tank, Walls 

S evehal months ugo there was re- 
ported in these columns the de\elop- 
mont of a plastic cork coating which 
could be sprayed on pipes, walls, ceil¬ 
ings, tanks, and so on. to prevent con- | 
denotation drip. This product, marketed | 
under the name of NoDrip, has now' 
been improved in composition to a 
point where it can be quickly and easily 
applied by using an ordinary paint 
brush. 

In practice, the cork composition is j 
spread to a thickness of of an inch 
over any metal, concrete, tile, or other 
surface on w r hich condensation tends to 
form The cork com ]x>si Lion stops drip¬ 
ping from such surfaces and also acts 
as a protective coating, preventing rust 
on metal surfaces It can be painted 
in any color 

TRANSPARENT 

Tubing, Of Plastic, Is 
Virtually Unbreakable 

Easily bent, formed, or curved to fit 
almost any condition, tubing of trans¬ 
parent Tenite is now available for gen¬ 
eral use in sizes ranging from 3/16 to 
% of an inch in diameter The tubing is 
seamless and is extruded in continuous | 


IMMEDIATE DELIVERY 
LATEST TYPE INDUSTRIAL & LABORATORY EQUIPMENT 


BRONZE GEAR AND 
CENTRIFUGAL PUMPS 








inlet 

outlet 

Price 

A C motor 


No. 

1 Centrifugal 

ft: 

$ 

$ 6.50 

925.00 


No 

4 


V 

15.50 

32 00 


No 

8 



1 * 

16.50 

95.00 

No 

1* 

Gear 

Price t 9 00 

With AX. 

motor 

925.00 

No 

2 



10.00 


44 

27.50 

No 

i 


£7* m 

11.50 

M •• 


29.50 

No 

4 


jT* •• 

12 50 

• # •• 


32.00 

No 

7 


%* 

15 00 



37.50 

No 

8 


1 ” 

16.50 



49 50 

Vo 

11 


U4* 

48 50 



en request 





HEAVY DUTY TWIN 
COMPRESSOR 

Complete automatic twin cylinder outfit 
fully equipped with a heavy duty J4 
H P motor, air tank (300 lbs test- 
150 lbs A.W P.), automatic adjust¬ 
able pressuu switch, gauge, check 
valve, safety valve and diainer, etc 
Deliver* 150 lbs pressure Displace- 
ment 1 7 cu ft per min 
Models SHG /4 

12" x 24" tank A C 110 or 220 v 60 cycle 

$57.SO 

16" x 30" tank A C 110 or 220 v 60 cycle 

$64.50 

Large stock of air compressors, /+ H.P. to 20 
H.P AC and DC, all voltages, 1 to 120 

C F.M displacement, built for all requirements 
Additional data on request. 


EXHAUST FANS, BUCKET BLADES 
General Electric A.C. 110 volt motors. 

RPM cu ft Price 
per min 

r 1000 900 $12.00 


10' 1700 1800 21 0 

10' 1140 1050 27 S 

18' 1750 2500 24 0 

18' 1140 2100 32 C 

20' 1140 2800 36 C 

24' 1140 4000 42 C 

24' 850 3800 45 C 

Other voltages A frequencies available at slightly 
higher prices 


Belt drlv< n. slow speed, exceptionally Quiet 
In operation highly efficient G E Motors. 


COROZONE 

OZONATOR 

An eloctrlcal device 
that converts ordi¬ 
nary oxygen into 
0 /oue Revitalizes 
Suitable for laboratory. 
110 volt AC . A 


and deodorizes the air 
factory, office or home 
Only 10 watts 


MAGNETIC GAS VALVES 

All sisaa In stock 
Priest on requMt 


F0R0ED DRAFT BLOWERS COMPLETE WITH MOTOR 

TYPK HP RPM CU FT MIN INLET OUTLET 


AUTOMATIC 

CELLAR 

DRAINER 


prepare for ram> season 
Keep your basement drv 
at all times New im¬ 
proved Obcrdorfer sump 
pump 

Ihimp built entirely of 
bronze, runt proof, long 
life 

Has Thermal Overload 
Device Positively depend¬ 
able and piotecta motor 
In cane pump stalls 
Capacity 3.000 gallons per 
hour with 'A h p motor 
at low operating cost 
Model II 2400 unit com¬ 
plete with _ 

110 v. 60 €07 EA 
ryole motor 

Unconditionally Guaran¬ 
teed for One Year. 
Literal ure Bent 
on Request 


Tubes of taagli Ttnltt 


PIONEER AIR COMPRESSOR CO.. Inc. 

IZO-i CHAMB1RS ST. NSW YORK CITY, N. Y. 
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THE 


ASTORIA APARTMENTS 


of THE WALDORF-ASTORIA 


ONE-ROOM APARTMENTS THAT 
"LIVE” TIKE THREE ROOMS 


-MISCELLANY- 

lengths. The Tenite of which it is 
formed is virtually unbreakable. 

The ends of these new plastic tubes 
may be readily adapted to standard 
flared fittings with the same tools that 
are used for copper tubing. Standard 
thread-cutting tools can be used on the 
larger diameter tubing, the wall thick¬ 
ness being .0625 of an inch. 


HUMAN EAGLES—Til# number of civil¬ 
ian airplane pilots In the United 
States passed the 100,000 mark during 
1941. At the close of that year there 
were 60 percent more civilian pilots 
than the 63,113 reported the year 
before. 


Living-iooin, to dining-room, to bedroom . . . presto changes that 
take place easily and giacefullv ... in apartments designed for 
greatest “livability’ 1 on (onservatwe budgets. Suiprisingly reason¬ 
able leases by the year, season oi for shortei periods Also “Town 
House” suites in 2, 3 and t rooms. 






RUBBER HEELS 

Inspected for Perfection 
With X-Rays 

11 ii millions of ruhlier heels going 
lo our military’ forces, the necessity for 
ngid inspection of the finished heels 
has become even more iinjHtrtant One 
of the conditions found in defective 
heels in the past has been occasional 
misplacement of the steel washers winch 
are imbedded in the rubber heel to hold 
the nails which attach the heel to the 
shoe 

Misplacement of one or more of these 
washers in the heel means that when 
the nails arc driven in, they will have 
nothing but rubber to bold them in an 


1, This attractive living-room . . 

becomes, magically, a dining¬ 
room ... EM 

3* and , finally, a sleep-inducing bed¬ 
room. \ 



Inspection invited 
Descriptive booklet on request 


THE WALDORF-ASTORIA 

PARK AVENUE • 49TH TO 50TH • NEW YORK * 



Not acceptable 

upright position. Under severe went 
they might give yvay, making the heel 
loosen and wobble To make certain 
that every washer is in its allotted 
place, The B. F. Goodrich Company 
has installed new type X-ray machines 
in its principal rublwr heel manufac¬ 
turing plant. 

The stream of rubber heels which 
comes from the vulcanizcrs passes 
through these machines, at each of 
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which sit keen-eyed, alert girls, their 
eyes fixed on the moving heels as the 
conveyor belt carries them under the 
X-ray eye. 

If a single washer is even minutely 
out of place, so the nail will not go 





4. 


X-ray* d«t«et out-of-line washers 

cleanly through it, this machine im¬ 
mediately detects it, anti the heel is dis¬ 
carded The proportion of rejects is 
minutely small, compared to the flood 
of products which go under the ma¬ 
chine’s searching gaze, but the operation 
of the X-ray machine is one more step 
in product perfection befoie it reaches 
the consumer. 

PAPER BLEACHING 

Chlorine Conserved by 
Change in Process 

A process of bleaching paj>er pulp 
stock, which promises to reduce sub¬ 
stantially the amount of chlorine needed 
for this important purpose, has as its 
basic principle the addition of the chlor¬ 
ine to the pulp for bleaching purjKKses 
while the pulp is flowing through a 
piping system and is in a state of 
turbulence. This method of applica¬ 
tion, the inventors of the process state, 
insures a uniform mixture of chlorine 
and pulp, so that the pulp is evenly 
treated and the chlorine is used with 
maximum efficiency. In processes now 
in common use, some of the chlorine is 
generally wasted. 

An automatic system of chlorinating 
paper pulp, that embodies the new 
process, has been developed by the 
Mathieson Alkali Works and the Gulf 
States Paper Corporation, working in 
conjunction. In this automatic* system, 
the rate of feeding of the chlorine is 
controlled by an air-operated regulator, 
which varies the amount of chlorine 
being added in exact proportion to 
variations in the amount of pulp flow¬ 
ing throughout the entire piping sys¬ 
tem. 


U. S. Army Lighting Plants, Nnw 

Gasoline Driven 

*‘Doi<o" 1000 watts, TulffBSf 

tent generuloi Sin- Ul 

«li' cvlindei, 4 < v do 

boi e, ft im h Htioke, 

stit Ignition, 'jflilt 

340 lbs m I 

$200.00 

Additional data on 
request 


EDISON STORAGE BATTERIES 

Cells are in excellent condition Complete with solu 
tion connections anil trays Price* below arc alxnit 
10% of regulat marker price Average life 20 years 
Two vear un<onditlonal Guarantee 
A 4 Amp Urn 150 

{ a f• OO 

A-0 Amp 11m U95 

Fn • OO 

A-7 Amp lira 202 

F c« 7 OO 

A-R Amp Urn *10O 

Fj» 7 OO 

II 2(J J) Amp Hrt 117 

Ha S SO 

M-H Amp Hr* 11 

fa a oo 

1 30 Amp lira 1 ‘1 

Fa 2 SO 

I -40 Ainp Hr* 25 

Pr 4 OO 

All <•!]■ 1 2 volts ofich 
\t.»v prices are per unit cell For fl volt svstem 
one 5 cells 12 vt —10 cells. 110 vt—88 cel In Note 
On all cells 73 amps or less an adilillonal oharne 
of 10% is to be added for trav* 


U. S. ARMY TELEGRAPH SET 

Signal Uorptc telegiaph k«*y and sounder 
mounted on mahogany board Oper¬ 
ates on 2 div cells . $5.95 

U. S. ARMY TELEGRAPH SOUNDERS 

All brass on wood bane, 20, GO, or 

200 ohms Hunnell $5.95 


Build Your Own Searchlight 

u. s 

Army Parabolle Mirror 
Precision Quality 


focal glass 

DIA LENGTH THICKNESS PRICE 

r '*i 

11 in 4 in % in Sift. 

30 in 12% in 7/16 in 7ft. 

m •*] 

36 in. 18)4 in 7/16 in 12ft. 

Made by Buusrh A Lotnb A Par¬ 
sons Peifnctly ground and high¬ 
ly polished 

IJ 

A few $0 in. slightly used metal 


mirrors on hand. 




like new $47.50 


Reconditioned 


BAROGRAPH FRIKZK, 7 Day Graphic. 7 
Jewel movement, 28 in to 31 in atmos 
pioHHurc by 201 ha 8 Vacuum Cylinders 3% 
in di.t hinge cover, glass front, 
muhogany cast*. Price $55.00 


U. S. H. AEROMARINE COMPASSES 

Suitable for car, boat or piano made for 
Navy _ 

All at fraction of orig¬ 
inal colt ($60 to $140) 


MAKE 

Kollsman . 

fi ° grad. $27 50 

Pioneer .... 

1° grad 32 50 

5° grad 27.50 

Air Control. 

1 ° giad 35 00 

5° grad 27.50 

If electric Illumination 
desired, add $2 50 


U S. Army Aircraft, 

solid brnsn telegraph 
and radio tiansmlt- 
tlng kev. large* con¬ 
tacts $ 1.95 




200 ohms Hunnell . $5.95 

TELEPHONE SWITCH DIALS 

"Kellogg” 4 terminal, 10 digits Diameter 
2 % ", new $3 50 

TELEGRAPHIC TAPE RECORDER 

Makes written 
record of ooelo 
on p.ipor tape 
Ideal machine 
for learning 
code or teach¬ 
ing code to 
groups Radio 
inon can eas¬ 
ily adapt it 
to short-wave 
receivers for 
taking perma¬ 
nent records 

of code messages Double pon permits simul¬ 
taneous recording of two messages Perns 
operated bv battery and key while 1 tape 
frodeu is spring dtlvon Made of solid hi ass 
on heavy lion base Useful on fire, burglar 
alarm and wiite'hman systems May be used 
to mte rcept telephone dial calls 10 ohms 
Rebuilt Jk finished. 



GLASS MERCURY TUBE SWITCHES 

3 amp .. $1.25 10 amp $2.25 

6 amp 1.95 20 amp 2.95 

TRANSMITTING 
CONDENSERS, 
MICA, 

operating volts 12,- 
500, tap 004 
DubilitT, now $12 50 
Dubilior, lined 10 00 
Wlreloss Spec, new 
$10 00 

Wireless Spec used 
$7.50 

Condenser, Dublller, mica, op volts 8.500, cap 
004 .... ... $7.50 

NICHROME WIRE 

in stock 

SIZES FROM #39 to .001 

MAGNET WIRE 

SIZES #18 to #42 in stock 
COTTON OR SILK COVERED 
ONLY May we quote you 

SIRENS V, H. F. NEW 


U. S. ARMY 
AIRCRAFT MICRO- 
RHONE 

Manufactured by Western Elec¬ 
tric. Itreust tvpe carbon micro¬ 
phone transmitter, nolso proof, 
i urnph'te with cord, plug and 
breastplate Exceptional 0 R 
value . ... Bi-VO 


U. S. ARMY ALIDADES 

Hardwood, metric scale. 0-15 cm and rsvenic. and 
log. scale hairline sight spirit level 45° *1 QC 

angle adj type, made in France *1.^0 

HAND CLINOMETERS. PENDANT 

IJ 8 Army Engineers. Geologist*. Survey- 

lug. Mapping, etc Magnifying Eyepiece. $3.50 

U. S. ARMY LIQUID COMPASS (Sparry) 

Bronze lewel bearing Leather case. 

2%" diumeter, 1%" high. $2.50 

U. S. Army Engineers Prismatic 
Compass 

Pocket typo 360° Limited quantity $10.50 

HUTCHINSON PRISMATIC COMPASS 

3 in. dla, plans, black enameled, im¬ 
proved pattern, with opening in lop, 
floating iewoled dial 2 in Em h $16.50 

DYNAMOTORS D. C. to 0. C. 

24-750 volt Gen. Electric 200 
mills. $27.50 

24-1000 Gen. Eloo. 1000 mills , 

$50 00 1 

12 350 volt 80 milla.. . .. . $18.00 

12-750 volt 200 mills. 30 00 

32-350 volt 80 mills . 9 00 

32-300 volt 00 mills . 7.50 

Dynamotor armatures. General Electric triple 
commutators, d o 24/1500 volts 12.50 


’•Veedor-Root M Revolution Counter 



SIRENS Vs H. P. NEW Six number, (990900) non-reset, dimensions over 

Universal AC & DC 120 volt Portable I W wide, and 1-5/lfl* high l Nu- 

Weathorproof Limited number.$75.00 I nierals H' high, nickel plated Special .. 0 » 

MANHATTAN ELECTRICAL BARGAIN HOUSE. INC., Dept. S.S., 120 Chambers St., New York City 
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INVENTORS 

Free Patent Guide - 


Take A ret step, without coat, toward 
protectinc your Invention. Write 
todav for free RECORD OF IN¬ 
VENTION form to leaallv discloee 
your Invention. We aleo send Free 
48-pase PATENT GUIDE oontaln- 
ln* liwtrurtions on liow to patent 
and sell Invention*. details of seared) 
services; easy payment plan; other Inter eating facts. 


CLARENCE A. O BRIEN 

and HARVEY B. JACOBSON 


24-1 Adams Bld«.. Washington, D. C. 


L R E G I S T f R E D PA TENT A I I O R N I Y f 


COUNTERS 
for Every Purpose 

MKHANICAl ElKTRICAl i 
MANUAL £ 



ROOT lsc.f Hartford, CosMCtlcst 


ARITH-MAGIC 

Not a machine — ltl’T - the greatest improvement in 
Arithmetic aime the beginning of time 
Simplifies all figure problems (make It easy on your¬ 
self) makes the figures work FOR you Instead of you 
for them 

Gets the answers by a process of Scientific reasoning 
that is Infallible for Its accuracy, and unequalled Tor 
lu speed Postpaid $1.00—worth a hundred. 
ARITH-MAGIC. Dept. IS. Maywood. Illinois 


When you write to 
advertisera 

• The Editor will appreciate 
it if you will mention that 
you saw it in 

SCIENTIFIC 

AMERICAN 


Experimental and Model Work 

Fine Instruments and Fine Machinery 
Inventions Developed 
Bpeolsl Tools. Dies. Gear Cutting. Bte. 

HENRY ZUHR, Ins., 187 Lafayette SU H. 0. 


BLACK LIGHT 

(Ultraviolet) 

Lighting outfits and U V. lamps for all purposes. 
For - Oil Sand Recognition, Necrotic Diseases 
Crlnlnal Invest lgatlon. Medical and Chemical 

Research, Spectacular and Htage Kffeot, Germici¬ 
dal Destruction, Laboratory, Fading Testa, etc 
Write for Information and Catalogs. 
KEKNK ENGINEERING CO. 
Hollywood, Calif. Dept. 8 FL 

Lighting Engineers for 60 rears 


I \$/rorf Maf/etnaf/cs 

comuinid with 

Pracf/ca/ Mec/jan/rs 
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Industrial Growth 

New Products and Processes That Reflect Applications 
of Research to Industrial Production 


BUND RIVETS 
Can Be Set Prom 
One Side Only 

A new type of aluminum rivet for 
light-weight metal assembly has been 
developed which can be applied and 
headed up in locations where the work¬ 
man has access to only one side of the 
work. Application and heading up is 
accomplished with a pneumatic “gun” 
which completes the operation at a 
rate of 540 solid rivets per hour or 
1200 hollow rivets 

One of our photographs shows the 
pneumatic gun in operation; the draw¬ 
ing shows two types of solid rivets and 
indicates the method of application 



Two typos of blind rlvott 


The rivet, before being placed in posi¬ 
tion. is similar in appearance to the 
two views at the left in the drawing. 
Each rivet is a two-piece assembly, the 
stem sliding on the rivet body proper. 
The center view in the drawing shows 
stem and body in position for heading 
up; the third view gives a cross section 
of two completed rivets. These rivets 
are of the self-plugging type; in a 



# 


Air eon soft rivets 


second type the stem falls out of the 
rivet after it has been used to pro¬ 
duce the inside head, leaving a hollow 
unit in place. 

Heading up of these new rivets, 
called Cherry Blind Rivets, is accom¬ 
plished by a combination push and 
pull motion imparted by the pneumatic 
gun. This tool has a piston which 
attaches to the head of the stem; an 
area surrounding the piston applies 
pressure against the factory-formed 
head of the rivet to hold it in place 
When the gun is operated, the piston 
pulls the enlarged stem section and 
finally the head at that end into the 
shank of the rivet. This movement en¬ 
larges the shank and finally forms the 
head on the opposite side of the work 
The stem is then broken off flush and 
any protruding part is trimmed off 
with a cutting tool. The rivetting gun 
used for this work operates on 90 
pounds air pressure and exerts a 1300 
pound pull on the stem 

TAP RECONDITIONER 

Gives New Life 
to Old Taps 

Designed to alleviate current diflicul- 
ties in securing the vast numbers of 
precision ground taps required for war 
production needs, a tap reconditioner 
has been developed by Detroit Tap and 
Tool Company. Combining in one unit 
facilities for chamfering, for spind 
pointing and for point polishing, the 
tap reconditioner serves to eliminate 
delays in tap replacements by simpli¬ 
fying reconditioning of taps. In addi¬ 
tion, the tap reconditioner is said to 
reduce tapping costs by increasing the 
output per tap during its useful life 
The machine thus also means the avoid¬ 
ance of delays in securing tap replace¬ 
ments by endowing old taps with new 
life, time after time. 

The tap chamfering unit, located at 
the left of the machine, is of the pre¬ 
cision collet type, assuring maximum 
locating accuracy with quick changes. 
Taps of from two to seven flutes may 
be handled through the provision of an 
indexing drum. Safety stop pins limit 
the movement of the chamfering unit 
for taps of different numbers of flutes. 
A manual type diamond dresser is pro¬ 
vided for the chamfering wheel. Hand- 
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Eliminates tap-roplacomont dolays 


whet*! adjustment for near of wheels 
is provided by mounting the entire 
grinder assembly on rails. 

The spiral pointing unit to the right 
of the machine employs a saucer type 
wheel, and its fixture is designed to 
accommodate taps from the smallest 
machine screw to % inch diameter, 
using the same precision chuck. 


MOTOR 

Light Weight, Dasignad 
For Aircraft Accessories 

A new direct-current, explosion-proof 
motor, built to United States Air Corps 
specifications, is now lieing produced 
in a range of powers from .005 to .2 
horsejM)wer, wound for 12 or 24-volt 
operation. These small units, some of 
which employ glass insulated wire, are 
light in weight by virtue of the mag¬ 
nesium alloy frame employed and the 
use of aluminum bolts, screws, and 
other small parts. 

'These motors are being employed to 
drive airplane accessory equipment, 
such as fuel pumps, deicers, propeller 
featherers, and recording and control 
devices. 


SOLVENT RECOVERY 
Mad* Practical by 
Air-Cooled Still 

Thb necessity for full recovery of 
chlorinated solvents (used principally 
in vapor tyj>e degreasers) in indus¬ 
trial plants, due to O.P M’s order M-41 
governing the restricted rationing of 
such solvents, brings a timely develop¬ 
ment by the Phillips Manufacturing 
Company of an electrically operated 
and controlled, fully automatic, air¬ 
cooled, portable still and condenser 
The unit is constructed to recover 
perchlorethylene, and can be modified 
to recover carbon tetrachloride anti tri- 
clorethylene. 


Principal feature of these stills is 
that all heaters and controls are 
mounted integrally on the easily re¬ 
moved pot head, assuring easy cleaning 
and servicing, as well as access to the 
pot with no fixed fittings on the interior 
to trap solids. 

In operation the still is plugged into 
a grounded circuit receptacle, and dirty 
solvent is then pumped or poured into 
the pot. A sealed float switch indicates 
by a green pilot lamp when pot is full, 
and automatically energizes the heaters 
and starts the cooling fan on the con¬ 
denser tower. When the liquid level 
drops to a point just above the heater, 
the float switch cuts off the heater and 
pilot lamp until a new charge of dirty 



Air coolod; recover* solvents 


solvent is placed in the pot. When the 
oil residues reach a pre-determ ined 
specific gravity and temperature, in¬ 
dicating a 98 to 99 |>ercent solvent re¬ 
covery, the heater is de-energized, and 
a red pilot lamp signals the operator to 
dump the residue before filling pot. 

The still produces 15 gallons j>er 
hour. Ojicrating on single or three- 
phase, 220 or 440 volts, 00 cycles, a.c\, 
it is classified under maintenance equip¬ 
ment priority rules 

COUNTERSINK 

With Adjustable Depth Gage 

And Center Drill 

Countersunk holes can be rapidly 
produced to accurate depth for rivets 
and screws without the need of partic¬ 
ular care on the part of the operator 
through the use of a new unit produced 
by the Aero Tool Company. A center 
drill is provided which makes it possi¬ 
ble to start holes accurately to punch- 
marked locations. A micrometer depth 
adjustment, built into the tool and 
carrying graduations reading in thou¬ 
sandths, limits the end movement of 
the countersink. 



The Utmost From Life! 

D ON’T HOLD BACK—life is yours 
to live and enjoy each conscious 
moment. Not in a sheltered, routine 
living, but only in a tempest of life’s 
forces—which challenges every element 
of your nature—will you receive that 
inspiration, those ideas, which will bring 
you personal supremacy and happiness. 
Live boldly but knowingly —learn to uti¬ 
lize nature’s laws to the fullest extent. 

A FREE Book of Foots 

Let the Roeicrucinns (not a religious organisa¬ 
tion) show you how to direct llttU-known laws 
of life and mind—used by the sages for cen¬ 
turies Write for the free book, “The Mastery 
of Life” today. Address Scribe: T. I. A. 

The ROSICRUCIANS (AMOBC) 

San Jesa, California, U.8.A, 


PATENT 

YOUR IDEA 


OTHER MEN 
have read and 
piofltcri by our 
fi ee hooka “Pat¬ 
ent Protection” 
and “Helling In¬ 
vention”. Fully 
e\pl.iin many Interesting points to Inventors 
and illustrate important mechanical principles. 
Willi books we also send fret* “Evidence of In¬ 
vention” form. Reasonable fees, deferred pay¬ 


ments. foity-foui jyeais’ expoi fence. Write to: 

Victor JT. Evans A Co., Registered Patent Attor- 
torncys, 026-E, Victor Building, Wnshlngton.D.C. 


Fix Scratches , Dents, Nicks 

— v the Professional Way! 


aurfarca with new prac¬ 
tical hit Enables any¬ 
one to do faat, easy 
touch-up Jobe like a pro- 
fe«* tonal cabinet fin¬ 
isher Mnkca furniture 
and cabinet* look new 
Every home needs this 
remarkable kit. Pays for 
ltaelf over and overt 

__ Ratalti—foty to Us# 

Kll Inrludc* 93 different Item*—scratch removers for 
alight aemtehea, aaHOrled (diaries of shellac 
sticks for deep nicks. boUles of light and 
dark stain*, shading lacquer, altohol lamp 
with fuel, atomic** steel spatula, touch-up 
brushes, m ratch stick, steel wool, iuutd|>aper, 
rubbing liquid Packed in handy leatherette 
finish case Send for It today. Beat In- 1 
vestment of lifetime fully guaranteed. De¬ 
tailed instructions supplied. 



AMERICAN HOUSEHOLD BUREAU 

Dept. B. 520 N. Michigan Avo., III. 



STUDY AT HOME for Per¬ 
sonal Success and Larger Earn¬ 
ings. 31 years of successful 
student guidance assures expert 
instruction LL.lt. Degree 
awarded All text material fur¬ 
nished. Easy payment plan Send 
for FREE BOOK- "T aw and 
Executive Guidance,” at ONCE. 


AMERICAN EXTENSION SCHOOL OR LAW 
Dopt. SA-S, • East Huron St. Clileofo, III. 
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E. W. PIKE & CO. 


POOR 

EYE8IGH T f 
Try tho Now 
PIKE Electric 
Riodtr 

A boon for elderly 
people and other* with 
poor eyesight. Wonder- 


tist* and draftsmen. 
Write for free Information 
and details of tills new In¬ 
vention that makes reading 
matter 3 times larger. 

EUsoboth, N. J. 
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FOR A NEW THRILL 

Card and Photo 
STEREO¬ 
MIRROR 

Single pictures and prints ap¬ 
pear in three dimensions when 
seen with our scientific device. 
Thousands are delighted with it. 
Order one today. Price $4.50 

NU-MIRROR COMPANY 

BRIDGEPORT. CONN. 


SMITH 6l WESSON 
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Jet Propulsion 


Italian Experiments With an Airplane That Uses 
No Propeller for Flight at High Altitudes 


ALEXANDER KLEMIN 

Aviation Editor, Scientific American 
Research Professor, Daniel Guggenheim 
School of Aeronautics, New York University 


W E have had occasion to refer 
to the news from Italy that a 
jet-propulsion machine has been flown 
somewhere out of Milan at the Forla- 
nini aerodrome Somehow or other. 
Flight, of London, has obtained more 
definite information on the new jet- 
propulsion aircraft, which is perhaps 
the very first machine ever flown 
without an airscrew. It is the concep¬ 
tion of an Italian engineer, Campini, 
and has as its objective the replacing 
of the orthodox profiler |>ower plant 
which loses efficiency at high altitudes. 

The design of the airplane as a 
whole is of no particular interest, but 
the sectional view shown in the sketch 


ward thrust. Some reports have it that 
even at low altitudes, the apparatus 
can function purely as a jet reaction 
device. 

The above description is not ade¬ 
quate and does not give us information 
as to the possible efficiency of the aj>- 
paratus, but in these days of secrecy 
and censorship, we must be thankful 
for having even meager data. 

TEMPLATES 

Rapid Process Used In 
Aviation Industry 

In aircraft production work, at least 
one extra copy of a template is always 
needed and sometimes as many as six 
may be required. With the conventional 
hand method, each time a work tem- 



IN 1941 alone over 4.000 As 
I Hlgniiiratfl of Patents a month 
were made b\ inventors to manufao 
Hirers or individuals Tills shows to 
day's demand for new patented Imen 
tlons. If you have Ideas, write for our 
FIIKK IIOOK. "Protect. Flnarne and Hell 
lour Invention" that gives you the complete facts HpeHsl 
form "Invention Record” also mailed FREE No 

MeMOSROW t BIRMAN 

Waqlatered Patent Attorney, tTS-Varrlater aidq.Wash ,P C 

I The Binary Slid© Rule 

oguals a 20 inch straight 
slide rule lti precision lias 
C. Cl. A. K. Log. LLi. 
LL2. LL3. LL4. Binary 
Add and Subtract Scales 
Gives Trig functions to 
1 minute from 0 to 00 
degrees The engine-di¬ 
vided scales are on white 
enameled inetal I'erma- 
nently accurate Ola H 1 ** 
Large figures and gradua¬ 
tions eliminate eyestrain 
Exceptional value and util¬ 
ity I’rlce with instructions $6 00, cash or C O 1) 
Durable i , ase 80c extra Circulars free Your money 
back if you are not entirely satisfied 

Gllaon Nllile Rule Co., Stuart, Fla. 

Slith huh Makeri liner 19 IS 


ALNICO MAGNETS 


Sectional view of the original Campini |ot-propalflon plane design 


rrnirti Strong 

enough to 

^pNRRHRk^mnBR balance in 
mid • air 

Can be used for hundred# of 
experiments $1.80 pair. 

By placing a 1'A-oz, slug of 
ALNICO in a aoft-iron yoke or 
frame, it will lift 30 lbs if in 
contact with a polished sur¬ 
face. Complete $4.00. 


illustrates what is of great interest, 
namely: the principles of the new 
power plant At (A) is the front of 
the cabin in which two occupants are 
seated; (B) is a cylinder enshrouding 
the radial aircraft engine. Air is sub¬ 
jected to an initial compression by the 
forward motion of the aircraft and is 
additionally compressed by means of 
two blowers, (C), driven by the en¬ 
gine. Tin* exhaust of the engine dis¬ 
charges directly into the main air- 
stream, adding heat and still further 
increasing the pressure of the air At 
low altitudes, apparently the engine 
drives an ordinary propeller, and be¬ 
haves like a conventional jiower plant 
For high altitude flight, a further sup¬ 
ply of fuel is introduced into the com¬ 
bustion space (F), into which the 
compressed air and fuel arc guided 
through (E) and the annular mixing 
chandler ((«). The products of com¬ 
bustion are discharged through dis¬ 
charge nozzle (II), with cone (J) for 
varying nozzle orifice. The reaction of 
the jet issuing at (U) supplies the for- 


platc is needed, it is necessary to scribe 
laboriously a duplicate copy of the 
master layout on a metal sheet, using 
the master as a reference drawing. The 
process may require hours, days, or 
weeks depending on how large ami com¬ 
plicated the master drawing may lie 

Under a new electrolytic process, de- 
velojjed by Lockheed Aircraft, a work 
template can be produced in five min¬ 
utes! There are only three steps in 
milking work templates by the electro¬ 
lytic process: The preparation of the 
original drawing by the engineer, the 
scribing of the drawing on a specially 
treated metal sheet to make the master 
layout; and the transfer of the scribed 
layout to an inexpensive metal copy 
sheet from which the work template 
will In? cut The copying o{)eration is 
routine and can In? readily mastered by 
an unskilled employee. Besides the sav¬ 
ing of time, the errors {>ossib1e with 
ham! work are eliminated. 

The electrolytic process may be de¬ 
scribed as follow's: A master layout is 
scribed from an engineer’s drawing on a 
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piece of galvanized sheet iron of suit¬ 
able size and thickness, the surface of 
which has been prepared with a special 
coating of insulating paint. The lines 
produced by the scribe are very accu¬ 
rate and extend through the insulating 
paint coating into the metul surface. 
The layout thus formed is sprayed with 
a transfer solution and the wetted sur¬ 
face is pressed into firm and uniform 
contact with a copy plate. Ail electric 
current of suitable intensity is then 
passed between the plates, resulting in 
the layout on the master plate being 
transferred to the copy plate. At the 
end of a few seconds the press is re¬ 
leasee! and the two plates removed, sep¬ 
arated, washed, and dried. The copy 
plate is given a thin protective coating 
and is then ready for immediate use by 
the template cutters. Any number of 
copies can he made from the master 
plate, and, if the press is large enough, 
a 48- by 144-inch {date can lie used. 
The cost of templates produced by this 
method is extremely low Almost any 
hydraulic press may lie put into serv¬ 
ice for the work.- -A. K. 

MULTIPLE MOWER 

Keops Gross on Air Fields 
in Propor Trim 

ITU the enormous numlier of air 
fields to be put in service by the Army 
and Navy, concrete or other hard 
runways become jieace-time luxuries 
and, because they have high visibility, 
invite bombing attacks. Properly con¬ 
ditioned turf becomes of great im¬ 
portance But the rub lies in the words 
“projicrly conditioned/* How can an 
enormous field of say 500 acres be kept 
in condition v The modern golf course 
equipment using a seven-gang mower 
cannot be ojiorated at s|>eeds exceed¬ 
ing six miles an hour and at this speed 
ean only cut 11 acres an hour or 88 
acres during an eight hour day. That 
would mean five and one half days to 
trim a 500 acre flying field 

To meet the difficulty, the engineers 
of the Worthington Mower Company 
have developed a gang mower hauled 
hy a fast and powerful tractor which 
operates efficiently at 20 miles an hour. 
Vt this speed the mower has the enor¬ 
mous capacity of 8(58 acres in an eight 
hour day 

The mower is shown in our photo¬ 
graph and it involves many new prin¬ 
ciples. Heretofore all types and styles 
of cutting units have established the 
height of cut from the ground up. On 
rough air field conditions at high 
s|iee<ls the rollers and casters trans¬ 
mitted all shocks, jars, and vibrations 
to the cutting unit. In the new frame¬ 
work, the rear of the cutting unit is 


l 



Airport grass must ba duns# 


susjiended from the frame and the 
height of cut is regulated through this 
suspension so that nothing touches the 
ground except the large pneumatic 
rubber traction tires. The increased 
simpleness of operation can be readily 
understood thereby. 

A thiek, dense turf is helpful on an 
airfield because it covers loose particles 
of stone, gravel, and so on, which are 
a source of considerable danger to 
metal propeller tips A thick, dense 
turf also helps to absorb rainfall but a 
thick, dense turf is only developed by 
frequent cutting Hence, the great ad¬ 
vantage to be derived from the new, 
high-speed mower.— A . K. 

FLIGHT CLOTHING 

Being Developed for 
Alaskan Use 

Alaska is going to assume increas¬ 
ing mqiortancc in our operations 
against Japan and it is obvious that 
flight clothing used during the Alaskan 
winter must give protection both in¬ 
side the airplane and while walking 
outside aw>ay T from an electric outlet 

Therefore, both heated and un 
heated clothing is being developed in 
the Equipment Laboratory cf the Ma 
teriel Division of the Air Corps at 
Wright Field Unhcated suits have lieen 
made of various types of insulating 
materials such as furs and quilted 
down Electrically heated units meet 
the requirements of lem|ieratures as 
low' as —60 degrees, Fahrenheit The 
heated suits arc apparently' worn as 
undenveai liencath light flying clothes 
or a coverall One typo uses a coiled 
wire heating element; another type 
eliminates 95 percent of the wire by 
using a carlnm impregnated material 
which conducts the current through 
the material itself. The regulation is 
obtained by T changing electrical resis¬ 
tance. Heated gloves and shoes are 
used with the suit. It is even claimed 
that the heated suit, gloves, and shoes 
provide sufficient heat inside an un¬ 
heated cabin to eliminate frosting of 
the windshield.— A. K. 


precision 

front 

Bifilt into every South Bend Lathe 
is the stamina for permanent precision. 
In both toolroom and production 
shops, South Bend Lathes simplify the 
problem of the machinist—to main¬ 
tain the rigid tolerances specified on 
the blueprint to insure perfection in 
the finished product. 

South Bend Lathes are made in five 
sizes: 9* to 1C* swing, with either tool¬ 
room or manufacturing equipment. 
Write for catalog and name of nearest 
dealer. South Bend Lathe Works, 
505 E. Madison St., South Bend, Ind. 

Lath* BvMtrt For 35 Years 


SOUTH BEND piedtion. LATHES 


ARMY HAVERSACKS 

heavy canvas, 7V4 by 11 
ln< ho*, wlih pocket ft, second 
hand, with leather allng 
Postpaid for 75 rents. 1940 
75tli Anniversary catalog 
308 page*. 2000 llluetratlone, 
mailed for 60 cents 194S 
circular for 8c stamp. 
Francis Bannerman Bono, 
SOI Bway.. N. Y. C. 


The Morse Decimalfcer 



The DKCIMA1.1ZER shows in * few simple 
manipulation# Just where to place the decimal point 
in tho result of any computation imohing amoral 
elements, part or all of which may Is* dec imals— 
for example, in such a problem as (9 x 04.52 x 74 1 
x 3 8) -r (245 x 0003 x 30) The IlHTMALIZKR 
remmes that “decimal point hazard" inherent in 
computations made with the slide rule or otherwise 
Pocket size, durable (stainless steel' e\<eedinglv 
smooth in action Furnished in leather case, with 
complete dimtions for using l’rice $2, postpaid, 
with extra, ra.sll\ Interchangeable scale which en¬ 
ables the Instrument to perfoirn extended multipli¬ 
cation and dliiston. 50 cents additional Money back. 
If returned within 10 da\s 

OKOROE II. MORNK 

927—2Hth Street Mouth Arlington, Va. 


Established 1853 

Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

74 Branches located in 
Greater New York 

M*mb*r of the Federal Deposit Insurance 
Corporation 
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Conducted by JACOB DESCHIN, A.R.P.S. 


GOOD PtCTUR£S\ 


FINE AMERICAN MADE CAMERAS 

For Sciontiilc and Technical Book* 
Try out BOOK DEPARTMENT 
SCIENTIFIC AMERICAN 


\&*nuc »**»**!■ 

t W Generous ellowenae on your cemen toward ft 
Zot} «•» or used model of your choice. Write 
MR giving description of present osmers end toll 
us whet you wsnL Write for free MOVIE or 
1 ~ STILL Bstgaingtsm. Depsrtmont AD 



Spotlights Solvo a Problem 

C ontained tn a shipment of rough dia¬ 
monds receded b\ Reinhold Brothers, 
New York City, from an African exporter, 
was a rough diamond less than a quarter of 
an inch in diameter. It was distinguished 
from the other diamonds by the fact that 
on one of its faces was engraved the letter 
"V ” This \n as quite a find, so the importer 
asked us to make a picture of the diamond 
showing the engraved V as dearly as 
possible 

That was easier said than done, even 
though on the surface it seemed like a 


XjL ~t ua-scopF] 

VII; h i ll / ' 

Mr 


A compact foldln« tllda 
. vltwer handsomely made ef 

\ durable red and white 

plastic, th a t practically 
makes Kodaohrome stills 
“breathe" The mapniSoa* 
tion of the vlewlnp lens Is 
such that the smalleet detail ia brought Into sharp 
and olsar focus. Ths Ians springs Into position when 
the Oa«Soope is opened The translueency of the 
white plastic top permits both sufficient illumina¬ 
tion and diffusion for viewing the slide. The small 
slae (2V, x 2 % * V> and light weight of the Da- 
Scope make It truly a “vest-pocket" Instrument. 
Price $1.99 postpaid. Mall orders promptly filled. 


Ml f #. O f/f» MU YS 

3'1 ml StAOkf nea-1 (>fh , \J.V C . 

i STRt\USHtl> hSvS 


P 0 LAR 0 I 0 = 

I Ideal LIGHT polarizing material for all 
PHOTOGRAPHIC and experimental purposes 

2 pus***. 2x2" ... Poet- 

wltti rull lUMtrue- 5p#Clal ^ I paid 

u ADDV once 8clentlfio A Laboratory Apparatus 
HARRY ROSS 88*70 W BROADWAY. N Y.C 


— "HA19-T0-Q»T" >— 

C^ tR/ 4ccESSO^ S 

PROJECTORS —ENLARGERS 
NEW & USED 
STILL IN STOCK 

Attractively Fried 
We onttclpated ahortagea, ao we stocked 
up to meet such a situation. 

Avoid disappointments—write ut today 
lor prieoe on your needs. Our trade-in 
allowances are moat liberal. 

Well Pay Cash lor your used equipment. 



A "V" In the rough 

simple job of cross-lighting. The problem 
was to light the tin \ walls of the letter 
with sufficient brightness to make them 
prominent, at the same time creating a 
dark background for the letter withm the 
gloss itself The subject was not to be 
tampered with in un,\ wa v. the job was to 
be done entirely with light 

To obtain a fair magnification of the 
stone, we used a 5 by 7 view camera, its 
Imllovvs extended the full 19 inches, 
equipped with a (i-inch Dagor lens Reach¬ 
ing iis close as we could with this set-up, 
we obtained a fair magnification, later en¬ 
larging the diamond image to a diameter of 
a little more than 1 1 ^ inches, even though 
the Super Ortho Press film we used was 
developed in 1-to-l D-72 

The lighting arrangement look two or 
three hours, lieheve it or not, because the 
I clean-cut result we strove for did not come 
as easilj as we had thought it might We 
| used from one to three spotlights, these 
lieing cmplo\ed liecuusr of the great control 
possible, placing the spot-focus l>eam as 
nearly on a line with the stone as }N>ssible. 
The idea was to shoot the light through the 
side of the stone We found, eventually, 
that two spots, the direction of which may 
l>e seen from the position of the shadows 
in the illustration, would do the trick better 
than one or three, the first not being suffi¬ 
cient to bring up sharply both lines of the 
letter, nnd the second tending to flatten 


the crispness obtained by using two spots. 

The letter V formed by the two shadows 
is purely accidental but helps the subject. 

Are Flash Bulbs Scarce? 

R ecently an ugly rumor went the rounds 
that there were to be no more flash 
bulbs, at least not for a very long time, 
because the Government needed the alu¬ 
minum. However, the veil has been lifted 
and it appears that an order liad gone 
forth freezing distribution of flash bulbs 
temporarily. Now the order has l>een lifted 
and flash bulbs are again available, though 
the supply is not inexhaustible In any 
event, we can take nothing for granted. 
The war is still on, and freezing orders may 
come again The general advice is to be¬ 
have, buy only iti normal quantities and 
thereby show the Government that vou will 
use flash bull>» e<*onomicalb\ and not in the 
profligate manner we have l>een accustomed 
to when things were different a short while 
ago In that wa>, sufficient materials may 
come through to make it possible for the 
manufacturers to keep the amateur and 
professional supplied 

Reducing Static In Darkroom 

S praying moisture into the darkroom air 
through an atomizer helps to reduce 
the presence of static, which is the cause 
of lint and dust adhering to the surfaces 
of negatives. If vou have l»een having 
trouble on this account, try this atomizer 
stunt and see if it helps 

Large vs. Small Cameras 

^|The\ say larger cameras are coming back 
The illustration shows one lad who is 
bringing them back in a big way. a 5 by 7 
Graflex. no less’ There is considerable talk 
on the subject of mmiuture versus larger 
cameras, but it is surprising how many per¬ 
sons still think liighl\ of the Aomin minia- 
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CAMERA ANGLES 


ture, believe it in superior in many ways to 
the larger cameras. The general feeling, 
however, seems to be that the 2% by 2 1 ,4 
negative is the smallest feasible, yet the ad¬ 
mission is frequently made that the minia¬ 
ture—because pf its small, compact size--is 
still the camera par excellence for candid 
work and wherever it is advantageous to 
keep the camera on one's person most of the 
time. 

Sound Films 
Train Workers 

W orkers In arnmment production are 
being trained through the medium 
of sound films produced under the direc¬ 
tion of the U. S. Office of Education, 
Federal Security Agency. Of the 50 
reels of film comprising the program, 18 
have been completed and are now being 
reproduced in 16mm size, according to 
Castle Films, Inc., which was awarded 
the contract for distribution. 

"The U. S. Office of Education has 
produced a series of motion-picture films 
dealing with mechanical skills and knowl¬ 
edge, expressly designed to be used by 
vocational teachers and shop instructors,” 
said Dr. John W. Studebaker, U S. Com¬ 
missioner of Education, in describing the 
purpose of the films "These films will 
assist potential and employed defense 
workers more rapidly to learn and more 
thoroughly to comprehend the instruction 
being given them in the vocational schools 
throughout the United States." 

Following a detailed course in the han¬ 
dling of machine tools in precision work, 
40 of tiie films cover the subject of ma¬ 
chine-shop practice Seven reels are de¬ 
voted to the engine lathe, five to pre¬ 
cision measurement, five to the vertical 
boring mill, five to the milling machine, 
five to the use of drill presses of various 
types, seven to bench work, three to the 
shaper, two to the action of single point 
cutting tools, und one to centering and 
layout Operations in ship building are 
covered by 10 more films, still in pro¬ 
duction 


Slide-Binding 

C olor transparency slides may now be 
bound in about the same mannei as 
prints are mounted in a dry-mounting 
press. A completely new dci»arturc m the 



No top#, no fromot 


field of slide-binding, the method is made 
possible by a vise-like affair containing a 
heating element The slide is inserted, as 
usual, in a paper mask called "a scientifically 
prepared thermo mask,*' and then between 
two pieces of 2 by 2-inch glass. The as¬ 
sembly is held together with a small clip, 
no tape or frames being used, and then fed 
between the flat jaws of the vise, the l>ot- 
tom surface of which is electrically heated. 
The jaws are slowly brought together and 
allowed to remain thus for about 80 sec¬ 
onds, at the end of which time they are 
separated by pushing down the lever and 
the slide is complete, firmly held together 
by the adhesive with which the mask is 
impregnated 

Mako 'Em Clown 

D on't take on too serious an attitude 
when you’re shooting a child’s picture 
It scares the child into awkward. stiff poses 
and expressions, with the result that the 
pictures you get lock life and nuturaluess. 
Try making them clown, that is. let them 



Smile, and lubjact smiles, too 


mimic whatever or whoever they think is 
funny. Children have their own sense of 
humor, which adults often fail to appreciate 
But if you will try to put yourself in the 
fluid’s place, forget that you’re grown up, 
make believe you’re a child again, you will 
see pictures even when the child clowns 
Some of them will be very’ bad; many will 
be very good because they are s|Mmtaiieous 
and because the child is unconscious of the 
camera The boy m the illustration ex¬ 
pressed a wish to wear glasses and imitate | 
a grown-up The photographer complied ! 
and the subject was happy So is the result, ; 
we think 


Correelion 

I n the item "Print Reducer” which ap¬ 
peared on page 208 of our April 1912 
issue there waN an error in the formula 
given Solution A of the reducer should 
consist of 200 grains of sublimated iodine 
and 10 ounces of alcohol, not 20 ounces 
of sublimated iodine and 10 ounces of alco¬ 
hol as was originally stated in these 
columns. 
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Revere "It" Camera 

Eastman-licensed spoof 
and spindles. 5 speeds. 
Complete with fast Wol- 
lensak F3.5 lens, $39.40. 


On your first outing, you may make the 
prize catch of the season. Take along a 
Revere 8 mm Camera and bring back a 
thrilling motion picture of all of the ex¬ 
citing events of your trip. The Revere is 
easy to load and to use. Like the large, 
professional cine cameras, this compact, 
precision-built instrument has an auto¬ 
matic film-loop sprocket which prevents 
pulling on the film gate and assures 
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Our Book Corner 

THK BOOK DEPARTMENT of Scientific American It condncted, 
with tho co-operation of the Editors, to make available for you a 
comprehensive book service. Each month the Editors select and 
review in these columns new books In a wide range of scientific 
and technical Reids. In addition, they are ready at all times to 
advise yon regarding the best available books on any sub|ect. 
You are invited to use this service freely. Tell our Book Depart¬ 
ment what kind of books you want and you will be furnished 
with a list of available titles, Including prices. When Inquiring 
about books, please be specific; remember that we can be of the 
greatest help only when you tell us |ust what you are looking for. 


AMAZING 
| PRIMITIVE 
SEX RITES 

HAILE 
| SELASSIE 
ANALYZED 


FUTURE 

9 DREAMS AND 
HOPES REVEALED 



FIRST PRINCIPLES OF FLIGHT 
By D. Hay Surgoonor 

A lthough the text of the present book 
is prepared from the British view¬ 
point, the information presented is of 
such fundamental nature that a perusal 
of it will serve to give a satisfactory 
foundation for the average render who 
wants to know a little more about the 
“w In ” of flight. The chapter titles in¬ 
dicate the scope of the work: The Atmos¬ 
phere, Fluid Motion, Aerodynamics, 
Practical Considerations, Stability, Con¬ 
trol, Airscrews. (108 pages, 5 by 7% 
inches, a number of line drawings.)— 
$L 30 postpaid. A . P. P. 

DEAD MEN DO TELL TALES 
By Byron d• Prorok 

R \cy, lively account of the travels of a 
noted archeologist-explorer, mainly in 
the region of Ethiopia iiefore Ihe momen¬ 
tary conquest by Mussolini To readers of 
scientific leaning the anthropological side¬ 
lights on primitive peoples will be of signifi¬ 
cance. In Ethiopia the author met and 
hobnobbed with Hailie Selassie. The book 
abounds with exotic adventure and will lie 
difficult to put aside until finished <1148 
pages, 6 by 0 inches, 19 illustrations) — 
$3 <»0 postpaid.— A. O l. 

SOUTHWESTERN ARCHEOLOGY 
By John C. McGregor 

O rganized groundwork on which the 
student amateur or professional— 
may build his knowledge of the rapidly 
nd\aneing discoveries in Arizona, New 
Mexico, south-west Colorado, Utah, 
parts of Nevada, California, and north¬ 
ern Mexico This work is likely to become 
outstanding—a landmark—among arche¬ 
ologists. (403 pages, 0% by 10 inches, 
illustrated.)—$5.10 postpaid.--zl. O . /. 

PHOTOGRAPHY. ITS SCIENCE 
AND PRACTICE 

By John R. Roebuck and 
Henry C. Staohlo 

A fter an amateur photographer be¬ 
comes thoroughly familiar with the 
operation of his equipment and has thor 
oughly grasped the technique of photog¬ 
raphy, he frequently wants to delve Into 
the fundamental science of this subject 
It is for this ever-expanding group that 
' this present book is intended. The text 
surveys the modern science of photogra¬ 


ph), presents a brief sketeli of the 
historical developments, and then gives 
detailed attention to the properties of 
photographic materials, the factors deter¬ 
mining correct exposure, and the sensi¬ 
tivity to color needed to preserve tonal 
values. This is followed by a considera¬ 
tion of the chemical processes of devel¬ 
opment and of the positive processes 
such as printing, enlarging, and making 
slides. A chapter is devoted to the latent 
image theor) and another to lenses and 
the optical aspects of photogruphy Color 
photograph) is full) discussed and a 
section of the hook gives a concise pres¬ 
entation of the subject of composition 
and other aids in making good pictures. 
V “lahorator) manual'’ presents a se¬ 
ries of practical experiments. (J83 pages, 
0 b) Hi .j inches, 90 illustrations) $.5 10 
postpaid A. P P 

BOATBUILDING 
By Howard I. Chapollo 

S o far as this reviewer can ascertain, 
this is the most complete hook on 
boatbuilding It isn’t for the greenhorn} 
the user should already know things about 
boats and tools. It was written in detail 
because the magazine nrticlcs usually 
skip the parts a designer and builder 
most needs to know. This book, by a 
well-known builder, is a practical shop 
book, no mere armchair companion It 
stresses especially mold loft work—laying 
out beforehand in full size—the lack of 
which so often lands landlubbers in jams. 
The craft employed as examples arc all 
sailing craft, and many are Chesapeake 
Bay types, but the principles explained in 
so much detail are basic to all types. 
(644 pages, 6 by 9*4 inches, 186 illustra¬ 
tions ) —$5.10 postpaid— A. G l 

NOSTRADAMUS SEES ALL 
By Andro Lamont 

T he uuthor, horn in the Orient, edu¬ 
cated in Europe and America, known 
for his articles on astrology, the Kal>- 
bnla, and various methods of reading 
character, utilized all available books on 
Nostradamus—many rare and in several 
languages—plus the Houdini collection, 
and other original source material to 
present this volume of interpretations of 
the prophecies by Nostradamus, the 16th 
Century astrologer. Also, a comprehen¬ 
sive and interesting biography of the 
medieval physician who foretold World 
War I, the rise of Communism, Fascism, 
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Nazism; the emergence of Stalin, Musso¬ 
lini, Hitler, Franco, Churchill, Roosevelt, 
Petain, and others. (341 pages, 5 by 7% 
inches, illustrated.) $2 60 postpaid. - 
A. D. 72, /r. 

TIME AND TIMEKEEPERS 
By Wif/is I. Milham 

k-ihsuk of a book dated 1993, now 
available at greatly lowered cost 
and, even today, out of date only in minor 
degree, but a book which still lias no 
equal in the sense of its “all-aronndness.” 
Author is Professor of Astronomy at 
Williams College and the subject is his 
scientific hobby The book covers the 
whole field of the history, construction, 
care, and accuracy of clocks and watches, 
without assuming previous knowledge on 
the reader’s part Aspect most empha¬ 
sized is the history of early clocks and 
watches. A book for other hobbyists 
(616 pages, 5y 2 by 8% Inches, 339 illus¬ 
trations ) $9.10 postpaid— A . 0 . 7. 

DANA'S MANUAL OP MINERALOGY 

ft«vli«d by Cornelius S. Hurlbut, Jr 
Pfc.D. 

F ifteenth edition of a standard work 
of great prestige, prepared by pro¬ 
fessor of mineralogy at Harvard. Stand¬ 
ard text and reference Covers crystal¬ 
lography (hard labor), also physical, 
chemical, descriptive, and determinative 
mineralogy, that corner of geology deal¬ 
ing alone with the description, classifi¬ 
cation, and correlation of mineral 
species. Is solid meat, no concessions to 
entertainment but would be entirely suit¬ 
able for amateurs who want reliabilitv 
and aren’t afraid of study. (480 pages, 
6 by 9 inches, 436 illustrations.)—$4.10 
postpaid A. Q. 1. 

THE LATHE MANUAL 

By The Staff at the Metal Trades De¬ 
partment of the William Hood Dun- 
woody Institute 

J obs on the engine lathe, the turret 
lathe, and the hand screw machine 
are thoroughly covered hi the mimeo¬ 
graphed text of this volume. In addition, 
the reader is shown the common methods 
of laying out work tor center drilling 
and for grinding lathe tools. The text 
is prepared as a course of instruction for 
beginners in machine-shop technique and 
as such has been proved effective by use 
in industrial and trade schools (143 
pages, 9 by 11 inches, thoroughly illus¬ 
trated.)- $1.45 postpaid — A . P. P. 

DON'T BE AFRAID 

By Edwin Spencer Cow/ns, M.D. 

A nxiety, apprehensiveness, usually from 
no known cause, but vague and gen¬ 
eral, afflicts many persons who do not 
know that this often is a symptom. Emo¬ 
tional instability, irritability, easy fatig¬ 
ability, palpitation, often accompany it. 
Neurasthenia, even suicidal melancholia, 
sometimes follow, if the cause is not re¬ 
moved; and the cause, ac<*ordiiig to the 
theory of this layman’s book, on which 


the author, who is director of the Body 
and Mind Clinic, also the Park Avenue 
Hospital, New York, has based his life 
work of healing, is fatigue, often not 
realized, which lowers the body’s defenses 
against fears and phobias Many of us 
Yankees hurlxir anxiety complexes which 
limy have this basis. (999 pages, 5 x /j by 
8 inches, mi illustrated )—$9.10 postpaid. 

—a a i 

HOW TO MAKE YOUR OWN 
FURNITURE 

By Eugene O'Hare 

D irAinn some, unless beginners, 
would think too detailed instruc¬ 


tions for making a bookcase, a couch end, 
a desk and liench, a table, a coffee table, 
a dressing table, a picture frame, a maga¬ 
zine rack, a hinged-top chest. Not fancy 
cabinet work and not soapbox carpentry, 
but intermediate. The tv pcs arc all mod¬ 
ern, not period. (94 pages. Hi/, bv 11 
inches, illustrated.)—$9.60 postpaid — 
A. Q. /. 

UNIVERSAL PHOTO ALMANAC 1942 

Louis H. Lanctot, Editor, and 
Jacob Deschln, Technical Editor 

M any photographic problems will be 
solved by the article text and Illus¬ 
trations presented in this latest edition 


SEEING THE INVISIBLE! 



CmtrtfMi/ I no / n an ( i/aiitunid Co 

Magnesium Oxide Smoke (X JO 000) 



THE 

ELECTRON 

MICROSCOPE 

by: E. F. Burton 

Head of Dept. of Physics Untv. of Toronto 

W. H. Kohl 

Kofjt rs h'odto lubts Co, Ltd. 

SEEING THE INVISIBLE! 

The lirsi and only book on the fascinating 
subject of the electron microscope . . . the 
phenomenal instrument that sees the invisible 
. . . ferrets out the unsuspet led set rets of 
the submicrosLOpic world! 


/"HVES an elementary explanation of what the 
electron microscope is . . . how it works! 
1'rotuscly illustrates the startling results so far 
obtained m its application by leading industrial 
laboratories to problems in chemical, metallurg¬ 
ical and bacteriological research. Numerous orig¬ 
inal drawings illustrate the principles involved. 

Venial photographs show r the tremendous mag- 
tidn alions possible as the cutting edge of a razor 
blade becomes a jagged mountain range ... a 
hair would appear 40 feet wide ... a tubercu¬ 
losis germ attains the size of a string bean . . . 
uncle r the penetrating all-seeing lens of the elec¬ 
tion microscope! 

I lie authors arc pioneers in electron microscopy. 
Little i I)r. Burton’s direction was developed the 
hi-t electron microscope in America, with which 
the first commercial research was cairicd out. 

One of his students, Dr. James Hillier, is now 
deigning commercial electron microscopes for 
the RCA Manufacturing Co, 

REINHOLD PUBLISHING CORP. 

330 West 42nd St. New York. N. Y. 


SEND FOR YOUR COPY TODAY 


Cnurtmy Vnlv of Penna 

Tuberoulotlt germ (X 30,000) 


233 PAGES 

ProfuHrl, Illustrated | 

$3.85 


REINHOLD PUBLISHING CORP. 

330 Wust 42nd St.. New York, N. Y. 

Geutleim n 

Knctoscrt te $3 85 Pitas* sciul a topy of ‘Tin Klcrtron 
Microscope” by return mail 

Name.. ... . 

Address . . 


City. 

(We will bill you tf you have an auount wtth us) 
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SAVE UP TO 70% 

ON TECHNICAL BOOKS 

Many of These Titles Reduced For the First Time 

QUANTITIES LIMITED 
FLACE YOUR ORDER NOW 


Title 

GERMAN FOR CHEMISTS 
CHEMICAL FRENCH . 

TECHNICAL ANALYSIS OF ORES AND 
METALLURGICAL PRODUCTS 
MOTOR DICTIONARY . .. 

VOL. 1 GERMAN-FRENCH-ENGLISH.. 
VOL. 2 ENGLISH-FRENCH-GERMAN 
VOL. 3 FRENCH-ENGLISH-GERMAN . 
REINFORCED CONCRETE CONSTRUC¬ 
TION 

EMBALMING FLUIDS 
STORY WEAVING . 

HAIR DYES. 

PALEOZOIC FISHES 

UNEMPLOYMENT AND THE UNEM¬ 
PLOYED ... 

MAGNESIUM & ITS ALLOYS 
ANIMAL LIFE IN FRESH WATER 
BEVERAGE MANUFACTURE 
LEATHER FINISHES. .. 

WHITE SHOE DRESSINGS 
PERCEPTION OF LIGHT 
LIGHT. 

CANNING PRACTICE & CONTROL 

PORTLAND CEMENT 

BOOK OF GARDEN IMPROVEMENTS 

ASTHMA 

CATARRH . .... 

HOW TO ESCAPE COLDS & INFLUENZA. 
PHOTOGRAPHY FOR PROFIT 
MORE INDOOR COMMUNITY GAMES 
FOREIGN EXCHANGE 
YOUR CHILD & BEAUTY 
YOUR CHILD & HEALTH 
YOUR CHILD & DIET 
QUALITATIVE ANALYSIS 
SPARKING OF STEEL 
MINERALOGY OF ARIZONA . 

BRITISH CHEMICAL INDUSTRY 
THERMIONIC PHENOMENA 
BEET SUGAR CHEMISTS’ HANDBOOK 
REINFORCED CONCRETE IN EUROPE 
NOTES ON CHEMICAL ANALYSIS 
RESEARCH NARRATIVES VOL. I 
RESEARCH NARRATIVES VOL ll 
RAINMAKING . 

OIL SALESMAN’S PRIMER 
WOOD, LUMBER & TIMBER 
PROCTOR’S LEATHER CHEMISTS’ 
POCKET BOOK . 

RHEUMATISM & GOUT 
VARNISH MAKING (A SYMPOSIUM). 
BOOK OF DIAMONDS 
TECHNOLOGY OF SOLVENTS 
UTILIZATION OF FATS 
TAKING THE MERCHANDISE INVEN¬ 
TORY 



Pub¬ 

OUR 


lisher’s 

SPECIAL 

Author 

Price 

PRICE 

De Vries 

3 00 

1 50 

Dolt 

4 00 

2 00 

Hills 

3 00 

1 50 

Dierfield 

4 00 

2 00 


4 00 

2 00 


4 00 

2 00 

Cantell . 

3.00 

1 50 

Mendelsohn 

4 00 

2 00 

Vivian. 

2 00 

1.00 

Redgrove 

5 00 

2.50 

Moy-Thomas 

2 00 

1 00 

Singer 

2 75 

1 50 

Haughton 

1 50 

75 

Mellanby 

3 00 

1 50 

Morgan. 

10 00 

5 00 

Mudd 

4 25 

2 25 

John 

4 25 

2 25 

Wright 

2 50 

1 25 

Saunders 

2 50 

1 25 

Tones 

10 00 

5 00 

Meade 

10.00 

5 00 

Brett 

2 50 

1 25 

Vander 

1 50 

75 

Vander 

1 50 

75 


1 00 

50 

44 Nettel ” 

2 00 

1 00 

Hedges 

1 50 

75 

Docker . . 

5 00 

2 50 

Howe 

1 50 

75 

Cooper 

1 50 

75 

Pink 

1 50 

75 

Mason 

1 00 

50 

Pitois 

2 00 

85 

Guild 

1 25 

50 

Miall 

4 50 

1 50 

Block 

2 50 

1 25 

Moeller-Krause. 

1 50 

75 

Colby 

3 50 

1 00 

Craig 

2 50 

1 25 

Flinn 

1.00 

50 

Fhnn 

1 00 

50 

Humphreys 

2 50 

l 00 

Ettle 

3.00 

1 50 

Haywood 

10 00 

5 00 

Atkin&Thompson 6.00 

4.00 

Vander 

1 50 

1 00 


6 00 

3 00 

Hershey .. . 

2.00 

1.00 

Jordan 

10.00 

5.00 

Dean . . 

6.00 

3.00 

Jackson 

4 00 

2 50 
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of a photographic annual which has 
come to be looked upon ai one of the 
standards in the hobby. Sixteen articles 
cover various phases of photographic 
technique. A formulary section gives 
complete information on developing, 
printing, and toning, as well as on film 
speeds, paper speeds, flash exposures, 
and so on. The pictorial section presents 
96 reproductions of salon exhibition 
prints by famed photographers. The 
Market Guide lists a thousand names 
and addresses of organisations which 
purchase free-lance photographs. The 
bibliography lists photo trade magazines 
and current photographic books. (270 
pages, 6 by 0 inches, numerous illustra¬ 
tions.)—$1.10 postpaid.— A. P. P. 

MODERN AMERICANS IN 
SCIENCE AND INVENTION 

By Edna Tost 

I nspiration ai. book, not for youngsters 
but for young men seeking to set 
worlds aflame. Accounts of careers of 
Cornell (telegraph), Appleby (knot- 
tying device). Smith (father of health 
laws), Brashear (famous precision 
optician), Ambrose Swasey (ma¬ 
chine tool builder), Gorgas (Canal 
Zone), Wiley (pure food), Sperry (gyro¬ 
scopes), Carver (Tuskeegee), Baeke¬ 
land (Bakelite), Carrier (air-condition¬ 
ing), Kettering (inventions), Cottrell 
(precipitator), Williams (vitamins), 
Zworykin (electronics), Truog (soils) 
Author was once with A S.M.E. (270 
pages, 5% by 8 inches, unillustrated.)— 
$2.10 postpaid —A. G 7. 

HOUSE CONSTRUCTION DETAILS 

iy NsIior L. Burbank 

S econd and revised edition of a suc¬ 
cessful book published three years 
ago. Amateurs who are tool-handy, but 
uncertain about detailing the steps in 
putting together their design of a house, 
will find here the crutch that comple¬ 
ments them It abounds in details, main¬ 
ly drawings, of how the many parts go 
together. Chapters on: plans, founda¬ 
tions, roofs, stairs, wiring, insulation, and 
other details; also on cabins, cottages, 
farm buildings, painting, heating, and 
other work. (313 pages, 8% by 11 inches, 
heavily illustrated.) $810 postpaid 

a . a 7. 

BENJAMIN FRANKLIN'S EXPERIMENTS 
Edlfad by f. Barnard Caban 

F ran ki in’s own accounts of his ex¬ 
periments And observations on elec¬ 
tricity have long been inaccessible be¬ 
cause publishers were mainly interested 
in his political and diplomatic aspects. 
Millikan rates him as one of only 14 
most influential men in the whole of sci¬ 
ence since 1473. The editor, a scholar 
working under auspices of Carnegie 
Institution of Washington, here presents 
wise old Ben’s original, unaltered writ¬ 
ings so that the reader may study his 
keen mind at work on electricity. (453 
pages, 5% by 8^4 inches, 4 illustrations.) 
—$4.10 postpaid — A. G / 


(To above prices add 10 cento postage for each book. 

For foreign postage add 35 cents for eaeb book.) 

For Sale by 

SCIENTIFIC AMERICAN, 24 West 40th Street, New York, N. Y. 
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(The Editor will appreciate it 
tf yon null mention Scientific 
American when writing for any 
of the publications listed below.) 


IIow Small Industries Can Go After 
War Wohk in a 20-page pamphlet which 
tells how industries can secure loans for 
equipment to make war armaments, how 
no tall companies can form pools to obtain 
contracts, and other helpful data of value 
under present conditions Copper and Brass 
Research Association, 4'80 Lexington Ave¬ 
nue, New York , New York-—Gratis 

Construction Glues is a large folder 
which presents, partly in question-and- 
answer form, pertinent facts regarding 
the use of glues in the building field—in 
prcfabrication and in laminated arches 
and beams. A number of photographs 
show varied application. /. F. Laucks, 
Inc., Oil Western Avenue, Maritime 
Building , Seattle, Washington. — Gratis. 


Osgood Mobilcraneh is a 12-page fully 
illustrated booklet describing different 
types of cranes, mounted on pneumatic 
tired chassis, which are powered with 
only one engine and operated by only 
one man. Tills one operator can control 
all the motions of the crane. Including 
traveling.— The Osgood Company, 
Marion, Ohio.--Oralis. 


Laboratory Rheostats is a four-page 
circular describing “Lubri-tact” in¬ 
struments which have many important 
applications in industry. One of the dis¬ 
tinguishing features of these instruments 
is a graphite lubricated contact which 
eliminates wear and makes smooth ad¬ 
justment possible. Request bulletin 1706. 
James G. Biddle Company, 1811-13 

Arch Street , Philadelphia, Pennsylvania — 
Gratis 

Pressure-Treated Wood for Permanent 
I* w Cost Housing is an illustrated 
leaflet showing those parts of buildings 
which need protection against decay and 
fungus, and suggested treatments for 
painted and unpainted wood. Wood Pre¬ 
serving Division, Koppers Company, 
2000 Koppers Budding, Pittsburgh, Penn¬ 
sylvania.—Gratis 

The Care and Use of Electric Appli¬ 
ances in the Home is a 32-page in¬ 
dexed booklet which tells housewives how 
they can help in the present national 
emeigency by the efficient use and proper 
cure of their electrical apparatus. It also 
contains food buying and menu sugges¬ 
tions, as well as housework short cuts. 
Westinghouse Appliance Dealers or di¬ 
rect from Westinghouse Electric and 
Manufacturing Company, 40 Wall Street , 
New York , New York." Gratis. 

Handbook for Drillers is a 48-page 
illustrated manual prepared especially for 
students in war production work, yet of 
equal interest to anyone in any way con¬ 
cerned with modern and standard shop 
practice. It gives an introduction to the 


theory underlying the use of the twist drill 
and considerable data on speeds, feeds, and 
general operation. Exceptionally well 
illustrated. The Cleveland Twist Drill Com¬ 
pany, 1848 East 49th Street, Cleveland, 
Ohio.—Single copies gratis. Price on quanti¬ 
ties on application. 

Ideal Quality Transmissions is a 52- 
page handbook which includes recom¬ 
mendations, application data, photos, 
and engineering information on variable 
speed pulleys and transmissions. The 
data presented are of Interest to design 
engineers, mechanics, purchasing agents, 
and so on. Ideal Commutator Dresser 
Company, Sycamore, Illinois. — Gratis. 

Industrial Research in tins United 
States During 1041, by William A. 
Haraor, is a 36-page reprint that covers in 
considerable detail the subject of its title 
Industries treated in this study run the 
whole gamut from cool to ceramics, from 
glass to chemistry, from metals to agricul¬ 
ture, and so on. Mellon Institute of Indus- 
tried Research, University of Pittsburgh, 
Pittsburgh. Pennsylvania — Gratis. 

“Dustubb” Dust Collectors is a 58-pags i 
pamphlet prepared as a manual to serve , 
plant engineers and officials in the seleelion 
of proper control equipment for specific dust 
problems. It includes practical and essen¬ 
tial dati for efficient operation of dust 
control systems, technical layouts and en¬ 
gineering tables and charts for use in plan¬ 
ning applications of dust control units Cat¬ 
alog No 72. American Foundry Equipment 
Company, Mishawaka, Indiana — Gratis. 1 

The Wreckord is a 36-page analysis of the | 
facts about street and highway accidents I 
in which 40,000 persons were killed and j 
almost a million and a half were injured j 
in 1041 .—The Travelers Insurance Com- j 
pany, Hartford, Connecticut —Gratis \ 

I 

“Trans-Ceiveh” is a four-page leaflet de¬ 
scribing a four-pound combination ultra 
short-wave, self-contained radio transmit¬ 
ter and receiver. Weltronic Corporation , 
3030 E. Outer Drive, Detroit, Michigan .— 
Gratis 

Metal Duplicating Without Dies is a 
32-page engineering catalog which de¬ 
scribes m detail a simplified system for 
expediting industrial and military produc¬ 
tion. The system involves a series of stand¬ 
ardized shop units that, almost universally 
adjustable, will often take the place and do 
the work of dies, jigs, and fixtures Many 
defense plants are speeding up their work 
by applying this system to short-run re¬ 
quirements Request this bulletin on ^our 
business letterhead. O'Ned-lrwm Manufac¬ 
turing Company , Minneapolis, Minnesota 
— Gratis. 

Airport Lighting is a 42-page bulletin 
which covers the lighting and electrical 
distribution equipment involved in the de¬ 
sign of an airport. Typical layout plans with 
C A.A recommendations are given. Photo¬ 
graphs and brief descriptions of all neces¬ 
sary floodlights, beacons, contact and Ixiund- 
ary lights are included. Bulletin B-3046. 
Westinghouse Electric and Manufacturing 
Company, East Pittsburgh, Pennsylvania. 
—Gratis 


MAY 1942 • SCIENTIFIC AMERICAN 


IN WAR TIME 

Finger Print 
Identification 

i m a valuable asset to you and to each 
of your employees—a proved measure 
of protection for both the individual 
and the organisation to which he 
belongs. 

Supply your personnel department 
with 

Frederick Kuhne's 

“THE FIN6ER PRINT 
INSTRUCTOR” 

so that all in your employ—including 
the management—may have this pro* 
tection. By a noted finger print expert, 
formerly of The Bureau of Criminal 
Investigation. New York Police Depart¬ 
ment. this volume instructs in every 
phase of finger print operations. 

USED BY UNITED STATES GOVERNMENT 
AND BY THE F. B. I. 

$4.25 Postpaid 

Published by 

SCIENTIFIC AMERICAN 

24 Watt 40th St. N.w York, N. Y. 


HOPKINS* 

CYCLOPEDIA 

OF 

FORMULAS 

Is the foundation for the be¬ 
ginning of a fascinating hobby; 
the groundwork on which to 
build a practical knowledge of 
useful chemical facts. 

Are You "—' 

—, putting your spare time to rood 
advantage? 

—, ^ <>n« of the many who are seek¬ 

ing a new field to enter? 

—„ ^ seeking a means to nave money 

wherever possible? 

If you are, here Is 
a practical solution 
to your problem. 

Wines and liquors; dyes, inks, 
polishes, soaps, paints and var¬ 
nishes, adhesives, antiseptics, 
bleaches, cosmetics, etc., are in¬ 
cluded. 

15,000 formulas; 1077 pages. 
$5.50 postpaid (domestic) 

For utU by 

Scientific American 

84 W. 40th St., New York City, N.Y. 
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A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Editor of the Scientific American books "Amateur Telescope Making" 
and "Amateur Telescope Making—Advanced" 


I N his astronomical article, page $30, 
Professor Russell states that the princi¬ 
pal instrument possessed In the newly in¬ 
augurated Mexican National Observatory is 
a Schmidt camera of $4" effective aperture, 
and he stresses its great value to astronomy. 
Amateur telescope makers are also keenly 
interested in the constructional side of any 
such instrument, and the Perkin-Klmer 
Corporation, now in a bright and shining, 
newly-built plant at Glcnbrook, Connecti¬ 
cut, was therefore invited to submit a 
brief note for these pages The note* 
“When the Mexican Government con¬ 
tracted with the Perkin-Elmcr Corporation 
for a large Schmidt camera, the nurture 
was specified as 24" The very outermost 
zones of a corrector plate, however, do not 
come to proper curve by the treatment 
which is best for the inner zones. In the 
case of a 24" Schmidt previously made b,> 
this company for the Harvard College 
Observatory, the plate was not oversized, 
and consequently the edge zones delayed 
the final figure. For the Mexican instru¬ 
ment, therefore. Halley Mogey, Chief G|>- 
tician, reqnested a larger blank, so that the 
24" clear aperture could be obtained m 
the least time. The grinding and edging 
operations were direc ted by T J. La Lime, 
head of the grinding department. 

“Although the curve on this corrector 
plate is imperceptible to the eye (the focal 
ratio is //3.5), the difference between it 
and a perfectlv flat plate is an amount of 
glass as big os a lump of sugar (about a 
quarter of a cubic inch) all removed by 
IKilishtug alone. 


Figure f; Machine, mirror, Mo?oy 


Flfirt 4 (rightI: Schmidt •volution 

2«2 



Figure 2: La Lime and 31“ mirror 


“Both the knife-edge and the Ronchi 
grating were used in the test set-up, which 
involved auto-col lunation from a flat mir¬ 
ror anti the use of a small periscojie for 
looking at the image without obscuring 
much of the beam. When the mirror and 
plate were completed, no errors at all could 
be seen under this test over at least a 
24 V/' aperture.” 

The three shop photographs. Figures 1, 
2, and 3, were furnished at our request by 
Richard Perkin They were taken by the 
former amateur telesoo|>e maker, Robert E 
Cox. who a year or two ago “went profes¬ 


sional” with the Perkin-Elmer Corporation; 
another former amateur employed there 
being Daniel E. McGuire who similarly 
went professional several years ago Ama¬ 
teurs are now in so many professional 
optical shops that this department finds 
it almost imiKissiblc to draw a line between 
the two There actually is no such line; 
it has been washed out. Most of the pro¬ 
fessionals were amateurs at one time. 

Figure 1 shows the 31" Schmidt mirror 
disk in the last stage of emery before 
polishing. The machine itself will also in¬ 
terest our readers. So will chief optician 
Halley Mogey, who stands beside it. (Some 



Figure 3; Mogay's txptrt digit 

day this department may publish a series 
of personality articles on prominent {xsiplc 
ill professional optics ) Your scribe believes 
Ilalley Mogey ’s name never is mentioned 
without the inevitable after-question, “Was 
he named for Halley’s Comet?” Halley 
Mogey really teas named for Halley’s 
(xnnet What was more logieal—his father 
a telescope maker ami the two arrivals 
coinciding? The boy grew up in his father's 
shop at Plainfield, N J (now run by an¬ 
other son, William Mogey, assisted by 
Messrs Brown, Lojos, and Grosswendt, all 
former amateurs). There lie gained the 
“feel” of glass and abrasive Then he went 
off to college and gained theory, and re¬ 
turned equipped on both sides, practical 
and theoretical, to make maximum applica¬ 
tion of the mind-and-hand team When 
Schmidts came along, a few years ago, he 
went to the Mt Wilson optical shops to 
learn special Schmidt technique; and left 
there some of his own In Figure 1 he is 
seen in shop clothes A good optician, no 
manner how much theory he has m his 
head, never is too lofty to get into working 
pants and use his hands 

Figure 2 shows the same 81" disk fine- 
ground, with T J. La Lime, head of the 
grinding department, measuring the radius 
of curvature with a spherometer 
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In Figure 8, Halley Mogey is hand- 
touching an outer zone on the 26" corrector 
plate of the Schmidt camera. Some years 
ago amateurs argued whether the tradi¬ 
tion that the old-time professionals used 
their hands as a “rubber" (as non-telescope 
making persons staled it) for local touching, 
was true or just a story. While some argued, 
others tried it, and it worked. Since then 
it has been amph proved by other evidences 
that the old-timers did use this method, 
the popular tradition w T as quite correct 
Besides, the method is not in any way re¬ 
markable; simpl>, instead of a small tool 
of pitch, a small tool of fine leather is 
used—that is, the hand or whatewr part 
of the hand is the user's own pet method 
In Figure 3 you see this method in the 
flesh. This photograph, now f published, will 
be useful to show to occasional doubters 
alnuit hand touching among professionals 

N o clearer, simpler, more direct ex¬ 
planation of the working principle of 
the Schmidt camera has been seen by this 
department Ilian one found in a liooklct 
describing the newly added equipment at 
the Warner and Sw r asev Observatory of the 
Case School of Applied Science at 01e\e- 
land. The drawings from the booklet are 
reproduced in Figure 4, and here is the ex¬ 
planation. 

“In 1031 Bernhart Schmidt, an optical 
worker at the Hamburg Obscr\ator> in 
Borgcdorf, published an account of a re¬ 
flecting telescope free from nearly all the 
inherent defects common to such instru¬ 
ments This was accomplished by intro¬ 
ducing a thin lens in front of a spherical 
mirror 

“His reasoning was clear and logical in 
spite of the fact that lie avoided all mathe¬ 
matics He ended his article l\\ stating 
‘The method of producing the lens is as¬ 
sumed * In other words, lie was not going 
to reveal the secret, a characteristic com¬ 
mon to optical workers, particularly of the 
past 

“It seems that the first Schmidt tele¬ 
scope was completed m the summer of 
11)30, when Schmidt ami a friend amused 
themseUes b\ reading the epitaphs on the 
tombstones in a nearb\ cemcten A ic- 
murkabl> detuiled photograph of a wind¬ 
mill a mile ami a quarter away, made with 
his first telescope during a moonless night, 
is now of historic interest 

“In 1036, Dr R Schorr of Hamburg Ob¬ 
servatory finally disclosed the secret ol how 
Schmidt, who had died in 1035, had pro¬ 
duced the surface of the all-important lens 
Schmidt placed a plane-parallel disk of 
glass on the open end of a circular cylinder 
of nearly the same diameter and evacuated 
the eyhmler until the desired hemluig of 
the glass disk was secured Then he polished 
the glass surface to a perfect plane After 
allowing the air to re-fill the cylinder, the 
plane polished surface took the desired form 
of the lens 

“The Sehmidt-type telescope employ's a 
spherical mirror instead of the usual para 
bolie mirror of the reflector Parallel rays 
incident upon a spherical mirror do not 
come to a focus at the same point The 
rays striking the center of the mirror cgme 
to a focus at a point F, midway between 
the mirror ami its center of curvature, 
while rays striking the outer zones come to 
a focus somewhat nearer to the mirror. 
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Toloseop# Makors 

tach lut has two glass discs (correct 
thickness) tempered pitch, 8 assorted 
abrasives (fewer may not give perfect 
optical surface), rouge, instructions, 
etc When your mirror is finished, re¬ 
turn it to us for FREE test and written 
report by Dr J M. VURE, Opt 
POLISHING and PARABOLIZING 
MIRRORS, all sizes, made to order by 

P rofessionals. guaranteed correct 
risms, eyepieces, accessories supplied. 
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Maney-back guarantee that 
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PYK1 X MIRRORS 
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parabolized Precise workmanship guaranteed 
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are uniformly superior »n reflectivity and 
improve the performance of teleacope 
mirrorn, prisma, diagonals, camera mir¬ 
ror*, range finder mirrors and other 
optical front surface mirrors 

These Surface Hardened Coatings are used 
in some of the largest observatories on 
mirrors which ure famous throughout 
the world Have your mirrors coated 
with the best 

Prices 4" -$l 75. 6"- $2 50. 8"—$5 50, 
10"—$5 00 and I2»£" -$8 00 Up to 36" 
on request 

LEROY M. E. CLAUSING 
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TEITESCOPfe, 

Popular lllustratod 
Astronomical Monthly 

'1 his combination of the former journals. 
The SKY and 7he telescope, brings you the 
best in popular astronomy For amateur as¬ 
tronomers—star charts. Gleanings for telescope 
makers, page for observers, and timely articled 
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Harvard Observatory, Cambridge, Mass. 


TO MAKE A GOOD TELESCOPE 

is a most fascinating exptric*nte. We know, for we have made a 
lot of them, experimenting with all sorts of glass and abrasives 
Experience indicates two ,T MUSIS'* for making a good telescope 
USE ONLY GOOD MATERIALS The cost of the best is so 
little (hat it is foolish to "bargain hunr ’ and almost certainly 
waste hours of work and care wirh failure at last 

FINE GRIND THOROUGHLY. It is not difficult to get a 
perfect polish if the right abrasives are used persistently enough 
Twenty two years of experience enables us to supply 

1 The best glass of the right thickness 

2 The proper assortment of abrasives to give the best surface with 
a minimum of labor Our abrasives arc supplied in tin cans To 
use punch a hole and sprinkle Seal between times with adhesive 

3. Our famous #6 for the final grind, which materially shortens 
polishing time 

4. Ready-tempered pitch, and best rouge, for polishmp. 

KIT'S The above selected materials combined in a set, with instruc¬ 
tions for making a complete telescope. For the six-inch aperture 
size rhis costs only $5.00 This includes a test of your completed 
parabolic mirror with advice for correcting any errors found 

Write for catalogue of supplies. 

John M. Pierce 11 Harvard St. Springfield, Vermont 


polishing time 

4. Ready-tempered pitch, and best rouge, for polishmp. 
KIT'S The above selected materials comhined in a set, with in 
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“If, however, we make the light striking 
this outer sone slightly divergent, all the 
rays can be brought to a focus at F . This 
is accomplished by placing a thin lens in 
front of the mirror and at its center of 
curvature. The shape of such a lens la 
shown *ond diagram. 

“Th ; ta in the combination in the 
third ^mb. 

“1 ae same results may be accomplished 
by introducing at A a lens with a shape 
shown in the fourth diagram. 

“In this case, the outer rays are less 
divergent and the center rays slightly con¬ 
vergent. The resulting combination, with 
the focus now a little closer to the mirror, 
is shown in the final diagram. 

“If the parallel rays are directed to the 
telescope from an angle different from the 
one shown in the above figures, they will 
again come to an exact focus. This’b due 
to the fact that the mirror is ^spherical 
and has no axis, and the lens is at the 
center of curvature of the mirror. The 
optical system thus remains exactly the 
same as before. 

j “The bundles of parallel rayB striking 
the mirror from all angles will thus be 
focused on a photographic plate bent into 
a slightly spherical surface. In practice it 
is easy to bend ordinary flat photographic 
plates into the necessary spherical form. 

“Stated in another way—rays of light 
entering the telescope from stars widely 
separated in the sky will be brought to an 
exact focus; a condition not realized in the 
usual reflecting telescope. Thus a large area 
of the sky may be photographed at one 
time. 

“Since the lens employed is relatively 
thin, it produces an instrument which is 
free from the color defects associated with 
refracting telescopes. Also, since the focal 
ratio of the telescope can be made small 
without sacrificing other desirable proper¬ 
ties, the instrument is ‘fast* in the same 
sense as the word is used with respect to 
cameras. 

“The wide-angle field, the achromatic 
properties, and the speed, are the three 
principal advantages of the Schmidt tele¬ 
scope.” 

The new Schmidt camera at the Warner 
and Swasey Observatory has a 30" Pyrex 
mirror of 14' radius of curvature, with a $4" 
lens of Vita-glass, .3" thick. Maximum de¬ 
parture from a plane is .0005" and the 
optical work was done by C. A. Lundin of 
the Warner and Swasey Co., Cleveland, 
Ohio. 

B efore the beginner has picked up 
from here and there a modicum of. 
general background about telescope prin¬ 
ciples he is almost sure to run up at least 
one blind alley in pursuit of a beautiful 
illusion. Your scribe, for example, in 1934, 
when quite innocent of telescoptical back¬ 
ground, saw a picture of a group of re¬ 
flectors made by the Telescope Makers of 
Springfield, Vermont. One of them was 
short, chubby, compact, unlike the others. 
Obviously that one would be much better, 
hence the one to make. Now it happens 
that a short chubby telescope (short focal 
ratio) is an ideal one for the tyro not to 
make, because the curve of the mirror is 
much more difficult when deep—more ad¬ 
vanced work. Russell Porter explained this 
fact and your scribe desisted. 


On the opposite extreme are telescopes 
having great length—long focal ratio—and 
when the tyro discovers that these give 
high magnification he is inclined to plump 
for one as his first job. These, however, 
are a headache in other ways. As John 
Pierce puts it: “Made a 4" of 90" focal 
length with very poor results so far as 
comfort in observing goes—hard to point- 
diagonal large and Arid necessarily small, 
since the large-lens eyepieces are not avail¬ 
able.” 

Commenting on a tyro's proposal to 
make a “high-magnification” telescope with 
focal ratio 40, Alan R. Kirkham made ap¬ 
posite observations in an old letter dug up 
by your scribe from the lower, or pre- 
Cambrian, strata of his desk (had a house- 
cleaning) : 

“Focal ratios of longer than //30, which 
itself is extreme, cannot be recommended 
because they do not give full fields with 
any but eyepieces whose magnifying power 
is above most practicable limits. The focal 
image of the Moon in a telescope of 0" 
aperture and "focal ratio of 40 is big—about 
3.088" in diameter—it is true. However, 
compare the size of the field lens of a 1" 
eyepiece with this and see how miserably 
small the field actually seen will be. In 
order to get down within the magnifying 
power universally agreed to be best for 
seeing, about 10 diameters to the inch, or 
perhaps 10 to 30 diameters depending on 
various factors, we require a 3%" eyepiece 
with such a telescope. Good eyepieces are 
easily designed for a useful field of 40°, 
but the ability to give this apparent range 
depends on the field lens being large enough 
to receive all the rays of 40° magnification. 
The condition is met with in all eyepieces 
of about 1*4" focus, down. A 1%" eye¬ 
piece needs a field lens 1%" in diameter, 
a 3" eyepiece one of 1 diameter, and 

a 2*4" should have a field lens about 3" 
in diameter. These ‘out’ sizes are hard or 
impossible to find—it’s about like asking 
for a size 33 shoe at a shoe store. In a 
nutshell, we get only a narrow field, caused 
by the telescope itself having wrong pro¬ 
portions. Moreover, these eyepieces would 
have great spherical aberration. They also 
require several inches of rack and pinion 
work for focusing from the longest to the 
shortest of them, and require diagonals of 
too great size. They also suffer from curva¬ 
ture of field. 

“If that is not enough, there are other 
reasons why the existing range of eyepieces 
became more or less standard—for it didn’t 
just ‘happen.’ The long focal ratio takes 
a very long and awkward tube, and this 
means trouble in keeping the optical de¬ 
ments in alinement. Besides, try figuring 
an //40 mirror—I did. Just like looking 
at the head of a pin. Diffraction effects 
are very great, and the mirror even seems 
to move around with the motion of the 
eye. In focograms, such mirrors are sur¬ 
rounded by a diffraction edge half the 
radius of the mirror itself. Finally, the 
image is poorly illuminated.” 

Persons who urge the beginner to adopt 
conventional designs in anything, just be¬ 
cause these designs are conventional are, 
of course, simply gratuitous irritants; but 
on the other hand there often—though not 
always—is some sound reason behind a con¬ 
vention, representing the experience of 
those who came before. 
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PROGRESS in the chemical industry, 
dealt with in detail on page 278, is sym¬ 
bolized by our front cover photograph, 
taken in a plant of the Calco Chemical 
Division, American Cyanamid Company, 
of one part of a process of producing 
organic chemicals. 
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50 Years Ago in 
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(Condensed from Issues of June, 1892) 


COLOR PHOTOGRAPHY—“The method adopted b.v Mr. Ives 
for photographing in colors is another instance of American in¬ 
genuity. Acting on IIelmholtz\s theory that the nerves of the eye 
respond to wave vibrations corresponding to light of red, green, 
and bluish violet, and that ail lints are made up of combinations 
of these light waves, he takes three photographs of a scene or 
object, screening off from the first sensitized plate all but the red 
rays, from the second all but the green rays, and from the third 
all but the blue-violet rays. Then he places the photographs on 
celluloid in a three-lens lantern, and projects these so that they 
coincide in one picture, screening his lenses with glass of red, 
green, and blue-violet color. The result is a large photograph 
in all the actual colors of nature.’* 

CHRONOGRAPH—“The chronograph of Mr. Schmidt, which is 
capable of measuring as minute a period of time as the ten- 
thousandth part of a second, is based on this principle: The 
regularity and rapidity of the movement of the balance wheel of 
the escapement enables measurement to be made of intervals of 
time much less than that of one oscillation. . . . These chrono¬ 
graphs have been used principally for measuring the initial speed 



of projectiles. At the moment of discharge the projectile breaks 
the current by cutting a wire which is stretched in a primary frame 
attached to the end of the gun. The chronograph continues to 
operate until the projectile passes through a secondary frame 
located in front of the target ... It is possible, therefore, to read 
the exact interval that has elapsed while the projectile has passed 
between the two screens.” 

ENGINES—“A 60 horse power nominal Otto gas engine is one of 
the largest gas engines yet constructed. Even when the success 
of the Otto gas engine of sizes up to SO indicated horse power had 
been insured a few years ago, the makers themselves would scarcely 
have ventured to predict that in the short time that has since 
elapsed engines indicating 86 horse power with a single cylinder 
would be commercially successful, and supplanting fairly good 
steam engines.” 

MOUNTAIN RAILWAY—“The most recently completed high 
mountain railway in Switzerland is that up the Rothhom 7,*40 
feet high, from the lake and town of Brienz, not far from Inter¬ 
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laken. . . . The material through which the eleven tunnels of this 
line were excavated consisted of debris which had slipped down 
the mountain, and which seemed disposed to go on sliding when 
disturbed. Subterranean springs also made the work difficult, 
and in places new beds had to be made for mountain streams.” 

BANANAS—“While apples yield only 12 per cent, bananas with 
the skins removed yield 26 per cent of thoroughly dessicated fruit 
The supply of bananas is practically unlimited. The fruit grows to 
maturity all the year round, and may be obtained every day 
throughout the year, bo that the manufacture of dried bananas 
can be made continuous.” 

MOSQUITOES—“The beak of the mosquito is simply a tool box, 
wherein the mosquito keeps six miniature surgical instruments in 
perfect working order Two of these instruments are exact counter¬ 
parts of the surgeon’s lance, one is a spear with a double-barbed 
head, the fourth is a needle of exquisite fineness, a saw and a 
pump going <to make up the complement.” 

CANAL TRAFFIC—“Few persons who have not made a per¬ 
sonal study of the matter realize the magnitude of the traffic of 
the Great Lakes. There were over 1,100 more vessels passing 
through the canal into Duluth, Minnesota, in 1891, than passed 
through the Suez Canal the year previous. Through the ‘Soo* 
Canal at the outlet of Lake Superior there were more than three 
times as many vessels and nearly a million and three-quarters 
tons more freight in 1890 than through the Suez Canal during the 
same year.” 

BOMBING—“Mr. Maxim, of gun fame, has for some years 
directed his attention to the problem of aerial navigation. Recently 
he said' ‘If I can rise from the coast of France, sail through the 
air across the Channel, and drop half a ton of nitroglycerine upon 
an English city, I can revolutionize the world. I believe I can do 
it if I live long enough. If I die, some one will come after me 
who will be successful, if I fail It can Ik* done as sure 
as fate ’ ” 

FAMINE—“The attention of the whole world is directed to the 
terrible famine in Russia; consequently it is not generally known 
that a similar scourge is afflicting India. In this country all the 
horrors which follow in the wake of starvation occur with fearful 
regularity every fifteen years, or twice in every generation. The 
last great famine was in 1876.” 

SLUMBER—“It is said by scientists to be a fact that all our 
senses do not slumber simultaneously, but that they fall into a 
happy state of insensibility one after another. The eyelids take 
the lead and obscure sight, the sense of taste is the next to lose 
its susceptibility, then follow smelling, hearing, and touch; the 
last named being the lightest sleeper and most easily aroused.” 

PASTEURIZATION—“Machines are in use in Paris and some 
other cities which will heat great quantities of milk to a tempera¬ 
ture of about 155°Fah. for a few minutes, and then cool it rapidly 
to a low temperature. The method has been called the pasteuriza¬ 
tion of milk. It does not kill all the bacteria, but it does destroy so 
many of them that it greatly increases the keeping properties of the 
milk. Moreover, it almost entirely destroys the danger from disease 
germs in milk, since nearly all forms likely to occur in milk are 
killed by this temperature.” 
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arrying 


lots of pressure 
these days...” 





U 



There is more steam up in the Bell 
System than I ever remember. The wires 
hum with war and wartime production. 
There’s more telephoning than ever 
before. 

“The pressure of war and war’s work is 
on—especially on our toll lines. If you 
are going to use Long Distance you can 
help by — 

Knowing the number you want to call. 

Calling in the less busy hours — before 
10 A. M. and after 8 P. M., for example. 

“Let’s give vital war calls the right of 
way and make equipment go as far as 
possible, saving copper and other mate¬ 
rials for the war.” 


BELL TELEPHONE SYSTEM 


m 


“The Telephone Hour”— presenting great artists every Monday evening — JV. B. C. Red Network 



X-RAY PHOTOGRAPHS IN it ICH-8PKKD photography, by X-rays, of bullets 

“ passing through gun barrels or smashing their 
A MILLIONTH OP A SECOND way through armor plate are possible with the 

new X-ray tube invented by Dr. C. M. Slack (left, 
above), of the Westinghouse Lamp Division labora¬ 
tories. Dr. Slack is shown explaining a laboratory 
model of the tube to Dr. Herschel Smith, civilian 
aide at Frankford Arsenal. At right is L. F. Ehrke, 
who collaborated with Dr. Slack in the development 
of the tube. More details of the tube and its uses 
will be found on page 298. 
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POP-GAS' AIDS WAR DRIVE 

Harmless Vapor Balks Saboteurs, Saves War Plants 

PAUL W. EB’ERHARDT 


S omewhere in New Jersey several 
hundred men are working da> 
and night turning out steel cylinders, 
filling them with common ordinary 
“soda-pop” gas. 

Somewhere in Connecticut an air¬ 
plane engine is taking a final test A 
defective fuel line spills rats gasoline 
on a red-hot steam pipe. 

Instantly the supply trench 
under the test cells is a river 
of flame, but the motor is 
delivered on schedule. 

Somewhere in California 
a saboteur places an in¬ 
cendiary tube in a storeroom 
stacked with drums of flam¬ 
mable liquids, but the fire 
department isn’t even called. 

Dumagc is negligible. 

Somewhere in Tennessee a 
huge generator is supplying 
thousands of kilowatts of 
electricity for the manufac¬ 
ture of aluminum. A piece 
of insulation cracks and 
flame bursts out, but the 
faulty insulation is soon re¬ 
placed and the generator is 
back on the job. 

Somewhere in Alabama a 
plant is ginning cotton for 
Army duck. A piece of 
tramp iron causes a spark, 
ignites the lint in a flue, but 
15 minutes later the gin is 
back in operation. 

From all over the country 
come reports of fires that 
threaten great industrial plants, power 
companies, refineries, and warehouses, 
fires which threaten total destruction 
but which arc miraculously snuffed out 
with little or no damage. How do 
these seeming miracles take place? 
The answer is in the cylinders being 
turned out by those men in New 
Jersey and the “soda-pop” gas with 
which they are filled. For it is this 
gas that snuffed the flames at their 


inception—turned a possible holocaust 
into just a minor accident. 

Legend has it that carbon dioxide’s 
peculiar ability to smother fire was 
discovered accidentally by a Swedish 
harbor-master who was using the com¬ 
pressed gas to make a light-buoy wink 
at regular intervals One night hrs 


supposedly non-extinguishablc flame 
went out, and investigation proved 
leaking carbon dioxide gas to be the 
cause Be that as it may, American 
engineers get the bulk of the credit for 
harnessing the gas and teaching it new 
tricks, for a great many harnessing 
stunts began on drawing boards in the 
New Jersey laboratories of Walter 
Kidde and Company. 

Carbon dioxide's debut as a fire- 


extinguisher took place soon after the 
World War I—on the high seas. The 
then-untried gas was introduced dra¬ 
matically to London ship-owners by 
an engineer, who rented an old trawler, 
set a raging gasoline fire in its hold, 
and extinguished the blaze in a matter 
of seconds with clouds of the cold, 
white gas. Since that dem¬ 
onstration, carbon dioxide 
fire protection devices have 
become standard equipment 
on merchant vessels. It is 
even being used on the new 
Liberty ships which have 
been stripped of all non- 
essentials. 

Just how does carbon 
dioxide work on a fire? As 
any physics student knows, 
air at sea-level contains 21 
percent oxygen. If that oxy¬ 
gen content is substantially 
reduced, a fire cannot burn. 
So if enough carbon dioxide 
is discharged over the flames 
to cut the oxygen content 
to 14 or 15 percent, the fire 
goes out. 

This same principle is ap¬ 
plied in fighting sea fires. 
Stored carbon dioxide is dis¬ 
charged into burning cargo 
compartments, inaccessible 
to ordinary fire - fighting 
agents The white gas pene¬ 
trates into crevices and un¬ 
derneath bales where fire 
may be burning, instantly 
extinguishing all flame. There has been 
no change in this basic principle since 
the initial application of the gas to 
cargo fires The major improvements 
have been made in the means of dis¬ 
tributing and discharging the gas, and 
of detecting the fires to be extinguished. 

Detecting the presence of cargo fires 
is as important as extinguishing them, 
and the old method of having the deck 
officer sniff at ventilation tubes was 



Carbon dioxide protects airplane engines under test. 
Arrows point to discharge nozzles; white lines at right 
indicate extra gas from special screening nozzles 
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A storage room packed with Inflammable moforlols It pro¬ 
tected against tiro by a carbon dioxide system. At loft, 



gas Is being discharged to cover tbo whole room as at 
right. A few seconds later, room was Hooded to colling 


long ago found far too haphazard. 
The engineers solved this problem by 
developing an automatic sniffer which 
employed an electric eye to investigate 
air samples drawn automatically, every 
few seconds, day and night, from each 
cargo hold. These same “sniff pipes” 
are the pipes through which the blast 
of carbon dioxide is directed into the 
cargo hold, once a trace of fire is 
detected. 

But the Kidde engineers did not 
stop with perfection of this gas for 
sea-going duties. While one group of 



A small cylinder of carbon dloxldo 
sappllos buoyancy for Ufa vast 


engineers worked on the automatic 
sniffer and similar maritime devices, 
another group tackled the even larger 
problem of industrial fire protection. 
It is to the result of their labors that 
the airplane engine in Connecticut, the 
storeroom in California, the generator 
in Tennessee, and the cotton gin in 
Alabama all owe their escape from a 
flaming end. 

The importance of carbon dioxide 
industrially comes from the fact that it 


is especially effective against two 
types of blaze—Class “B” (flammable 
liquids) and Class “C” (electrical 
equipment). For these two hazards 
account for a large percentage of to¬ 
day's factory fires. What’s more, in 
many of these fires carbon dioxide is 
the only means of effective control. 

For example, let’s go back to that 
test cell in Connecticut and see exactly 
what happened. As soon as the gaso¬ 
line ignited, the fire registered on a 
heat-sensitive detector in the fuel- 
supply trench. This detector opened 
the valves of a bank of steel cylinders 
located outside the threatened area. 
Carbon dioxide gas, stored in these 
cylinders at a pressure of 850 pounds 
per square inch, roared through pipes 
into the trench, expanding to 450 times 
its stored volume, and completely 
flooding the burning space. In a mat¬ 
ter of seconds the flames were com¬ 
pletely stifled. And after the fire was 
out, the extinguishing gas dissipated 
in a few minutes, leaving no residue. 


In California, the saboteur had 
counted on three things—surprise, in¬ 
accessibility of the crowded storeroom, 
and a blaze of such intensity that no 
human would dare face it. But a car¬ 
bon dioxide system cannot be taken by 
surprise. Its heat sensitive detectors 
were on guard every second of the day 
and night. Likewise, inaccessibility 
was no problem, as the system flooded 
every cubic inch, every niche and crev¬ 
ice of the room, with the heavy, white 
gas. And of course the human element 
was not involved, as the whole situa¬ 
tion was handled by steel cylinders, 
steel pipes, and an inert gas which not 
only flooded the room and put out the 
fire but, in addition, released trips as it 
rushed through the pipes, automati¬ 
cally dosing doors and windows 
through which the flames might have 
spread into other parts of the factory. 

rviiiK equally important role of gas 
extinguishing in electrical fires is 
shown by the generator in Tennessee. 



Diagrammatic layent for a typical Industrial system for Hooding a room 
with carbon dloxldo gas. Pressure trips are asod to dose doors and windows 
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As in the previous cases the system 
was entirely automatic. At the first 
trace of smoke the generator housing 
was completely flooded with gas—an 
action which could be taken without 
the slightest worry of short circuits 
and other electrical damage because 
carbon dioxide is a non-conductor. At 
the same time, a second bank of cylin¬ 
ders was held in reserve to discharge 
its contents gradually into the housing 
and maintain the concentration of gas 
during the half hour needed to stop the 
huge rotors. This added precaution did 
away with any possibility of re-ignition 
and, since the gas could be dissipated 
with a few moments ventilation, there 
was no fear of damage from the extin¬ 
guishing agent. 

The story of the Alabama cotton gin 
is similar, but it is notable in this 
case that carbon dioxide does a two¬ 
fold job. It not only stifles the im¬ 
mediate blaze, but it is equally effi¬ 
cient in guarding against partially 
ignited fibers which, if not quenched 
in the flue, may find their way into 
the center of a bale and smoulder, later 
causing a disaster on a dock or aboard 
ship. 

While the above examples are all 
concerned with automatic systems, 
some built-in carbon dioxide equip- 



Dlaqram of axtliigvlsliar, hand 
coatrolUd, for 'plooo Installation 


ment is operated by manual control. 
In such cases, however, the control is 
located at a distance from the fire 
hazard so that there can be no ques¬ 
tion of the flames preventing workmen 
from reaching it. 

Still another milestone in the saga 
of this modem fire-eater was the port¬ 
able carbon dioxide extinguisher. The 
impetus to create such a device came 
first from the telephone companies, 
who yearned for a fast method of kill¬ 
ing switchboard fires—a method which 


would not saturate or dissolve insula¬ 
tion. The pop-gas filled the bill, but 
the large steel cylinders then in use for 
carbon dioxide fixed installations were 
far too heavy for hand maneuvering. 
As a result, engineers developed a new 
light-weight cylinder, which now is not 
only the basis of the portable extin¬ 
guishers found in homes and factories 
throughout the country but, in addi¬ 
tion, protects military planes, tanks, 
and PT boats from fire during action. 

But fire-fighting is not the only use 
to which Kidde engineers have har¬ 
nessed soda-pop fizz. Among recent 
developments are collapsible life-belts 
and life-rafts that can "be stored in a 
small place and given immediate buoy¬ 
ancy by releasing a shot of compressed 
carbon dioxide. Before the war they 
even had automatic waterwings for 
landplanes, which inflated as soon as 
the plane hit the water and kept it 
afloat. But these have been discon¬ 
tinued for the duration, lest forced- 
down ships, floating in war-zone 
waters, might fall into the hands of 
the enemy 

• • • 

PLANE DETECTOR 

Portable, for Use by 
Plane Spotters 

An aural plane detector, easily car- 
ried and operated by one man, has been 
developed by The Zadig Patents, for 
use by individual spotters of the Air¬ 
craft Warning Service. The accessories 
for the device, including the power 
supply, are housed in a case smaller 
than the familiar gas mask container. 

When the device is to be used, the 
spotter puts on a headpiece suggestive 
of the Buck Rogers fantasies, consist¬ 
ing of earphones topped by a parabolic 
“concentrator” of sound waves, from 
which wires are plugged into an ampli¬ 
fying apparatus in the case. When a 
low-pitched sound in the earphones 
heralds the approach of a plane, the 
spotter turns his body until the sound 
is at its loudest. He is then facing 
the oncoming plane and is able to turn 
his binoculars swiftly and accurately on 
the aircraft to be identified. 

It is claimed that the device has 
been passed upon by technicians of the 
U. S. Army Signal Corps and by mem¬ 
bers of the Aircraft Warning Service, 
who find that it can be used effectively 
by technically untrained spotters. 

The pick-up unit is of thermoplastic 
material molded to a parabolic curve 
with a microphone of special character¬ 
istics placed at the focal point. The 



Mlerophona In haadplnca, vacuum- 
tube amplifier In casa at slda 


headband which carries the earphones 
also supports the concentrator. 

The amplifier and its batteries are 
contained in a shielded drawer which 
slides into a compartment at the bot¬ 
tom of the carrying case. The ampli¬ 
fier uses three tubes of the miniature 
type which are connected in a higli- 
gain circuit. Filters eliminate noises 
other than those emanating from the 
approaching plane. A volume control 
knob regulates the sound in the ear¬ 
phones to the watcher’s comfort 

BLACKOUT BULBS 
New Emit D«*p 
Orange Light 

Important changes in specifications 
for blackout bulbs recently described 
in these columns are announced by 
the Wabash Appliance Corporation, 
whose silver-lined bulb placed on the 
market in early January had been put 
through exhaustive blackout tests in 
actual city-wide blackouts in many 
states. Specification changes are based 
on the results of these tests, as well as 
on various official recommendations. 

The most important specification 
change is in color of light from blue 
and red to the deep orange recom¬ 
mended by the office of Civilian De¬ 
fense. Other changes are in size which 
is smaller, in reduced current con¬ 
sumption to 15 watts, in elimination of 
the former built-in reflector, and in an 
improved type of heavy black silicate 
coating to prevent light leakage. 

The deep orange light that the new 
unit provides is said to be ample to 
permit room occupants to see each 
other plainly, as well as furniture, doors, 
and windows. 
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Cement Aids Oil Production 

Deep Oil Wells are Controlled and Conserved by 


Application of High-Speed 
ANDREW R. BOONE 

T hree compound steam engines 
mounted on a large truck ceased 
their laboring. Standing alongside the 
outfit, Bert Fry wrung a muddy mix¬ 
ture of cement and perspiration from 
his shirt. A. W. Earl, who had been 
riding herd on the throbbing engines, 
closed a pair of control wheels, and 
Aaron Griffin, trailer tender, moved a 
horn-like chute to one side 

“Well, boys,” Bert grinned, “that 
does it. Dust fills the hole.” 

It wasn’t really dust, and the hole 
no longer was a hole. Fry and his crew 
in 45 minutes had forced 75 tons of 
fast-setting cement, a special oil-well 
formula they had - mixed with 20,000 
gallons of water, down a pipe 11,200 
feet long, out the bottom, and up a 
distance of a mile between the pipe 
and the rocky walj. 

Cement in an oil well performs sev¬ 
eral important jobs. It prevents water 
from trickling down into the oil sand 
from upper formations, protects the 
casing against collapse due to high 
pressures in the earth, halts corrosion 
caused by highly mineralized fluids 
seeping through the formation, keeps 
gas from blowing out, and conserves 
shallow oil formations for future use. 


Cementing Process 

engine truck-trailer pulls under the 
bins, a workman trips a lever, and the 
stuff pours down through a cloth chute 
into the huge trailer. When full, a 
batcher scale automatically weighs the 
load, and the driver roars off toward 
the oil field at a SO-mile-an-hour clip. 

On arriving at the well, the trailers 
are backed in a semi-circle against an¬ 
other truck equipped with the three 
steam-operated pumps. On signal from 
the tool pusher, four members of the 
cementing crew swing into action, tim¬ 
ing their actions to a split second. 

On the front of the first trailer to be 
unloaded, the driver starts a 16-horse 
{lower air-cooled gasoline engine. At 
the rear, another workman actuates a 
clutch, engaging the engine with a 
screw turning at the bottom of a 
double Vee running the length of the 
trailer. As the screw begins delivering 
cement into a cone leading through a 
small pipe to a slurry box alongside 
the pumper, still another workman 
turns on the water. And on the 
pumper, the fourth man opens a pair 
of valves, and the pumps start the tlnn 
mixture of finely-ground cement and 
water on its downward journey. 

Until recently, a crew of 50 men was 
required to slit sacks and deliver ce¬ 
ment into a mixer. Now four men do 


the job twice as fast. As the mixture 
leaves the pumps' under pressure of 
6500 pounds per square inch, it flows 
down inside the pipe, forcing ahead 
and out through the bottom, imme¬ 
diately above the oil sand soon to be 
brought into production, the mud used 
to lubricate the drill and pipe. Wood- 
and-rubber plugs and an expanding 
basket make it possible to keep mud 
and cement separated', and to place 
the cement exactly where it will do 
the most good. The basket, whose ribs 
are collapsed as it slides down the 
hole, lands on top of the oil-bearing 
sand. There the ribs expand, divert¬ 
ing the cement outward and upward. 

’MM'any oil wells brought into produc- 
tion at great depths would not be 
flowing today, providing fuel necessary 
to keep the nation’s war machine run¬ 
ning, were it not for fast and accurate 
cementing. Unlike the cement that 
goes into concrete for pavements and 
sidewalks, this material is ground so 
fine that, at a depth of 2000 feet, it 
will set in an hour; in a 13,000-foot 
well, under great pressure and at tem¬ 
peratures high enough to produce 
steam, a hundred tons of the stuff, 
rising 6000 feet outside the pipe, will 
set in three hours. 

When the heavy plug surrounding 
the bottom of the pipe hardens, and 
there is no longer danger of water seep¬ 
ing down from above, the drill is low¬ 
ered to eat its way once more into the 
oil. Then, provided the ccmenters have 
done their job properly; another oil 
well is added to the production line 

Cementing also has found a valuable 
application in the so-called multiple- 
zone well. This is a well which does 
the job of two or more individual wells, 


When a drilling crew is ready for 
cement, they must have it fast, for oil 
wells have a way of running wild, per¬ 
haps bringing in water which ruins 
their production. It was to meet this 
need of urgent haste that Earl Halli¬ 
burton, Los Angeles oil man, devised 
a system of speedy transportation of 
large quantities of cement and deliver¬ 
ing it in a steady stream to the bottom 
of the deepest holes in jig time. 

Alongside Highway 99, seven miles 
north of Bakersfield, California, stands 
one of Halliburton’s groups of silos, 
from which the writer recently accom¬ 
panied the crew on a cementing job. 

This structure, though complicated 
in appearance, is much like a single 
silo of the type found on farms. It 
contains six cement bins, their mouths 
standing 15 feet up from the ground. 
Loaded by means of screw conveyors, 
each contains 55 tons of cement. When 



a cementing job comes along, a Diesel- Schematic section of an ell field. Saa explanation In the text 
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each* drawing from a single zone of oil. 
Multiple-zone wells have found widest 
application in the Wilmington, Califor¬ 
nia, field In this field, the multiple- 
zone well serves the purpose of per¬ 
manently separating production of oil 
at several levels, and controlling each 
flow individually. Thus oils of various 
gravities are kept separated, formation 
pressures conserved, and the flow rates 
preserved within desired limits. 

C. James Dean, field engineer for the 
General Petroleum Corporation of Cal¬ 
ifornia, recently reported to a meeting 
of the American Institute of Mining 
and Metallurgical Engineers at Los 
Angeles upon the development of this 
practice. Accompanying this article is 
a schematic section, not to scale, of 
the Wilmington field. It indicates how 
cement units hold back undesired 
flows, how two or more zones may be 
caused to produce through a single 
well 

at A in the drawing is shown a mul- 
tiple-zone well. Oil from the Ran¬ 
ger zone Hows lx*tw'ccn the casing and 
a blank How string; from the Upjier 
Terminal zone between the casing and 
tubing; and from the Lower Terminal 
through the tubing Packers inside the 
casing and cement outside separate 
the various zones 

“A multiple zone well,” explains Mr 
Dean, “when projierly completed pre¬ 
vents the migration of oil and gas from 
high-pressure zones to zones of lower 
pressures lil and B2 in the drawing 
illustrate an example of migration be¬ 
lieved to exist in wells with long un- 
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C«m«nt In this bottory of silos 
eon bo loodod In traitors a 
roto of 100 tons In half on hour 


broken producing intervals. A Full 
Terminal well producing at a curtailed 
flow rate is permitting gas and oil 
from the Lower Terminal Zone to re- 
pressure and resaturatc a neighboring 
Upper Terminal veil'which is produc¬ 
ing at the same daily rate from a 
thinner zone of lesser pressure. This 


involves not only the monetary value 
of the gas and oil lost, but, in addition, 
the limited gas energy is being used to 
actually drive oil away from the higher 
pressure well, leaving comparatively 
dead oil in the Lower Terminal Zone, 



Thu fino cumunt Is fod by seruws 
to o conu, from which it Is drown 
to tho slurry box for wotur mixing 


to be recovered by less efficient 
mechanical methods. This migration 
could have been prevented by multiple- 
zone practice and probably still can be 
abated by producing the Full Ter¬ 
minal well through tubing hung near 
the bottom of the hole . . . 

66¥T is significant, too, that the segre- 
gation of the zones permits taking 
the restricted allowable quantity from 
the zone producing the most desirable 
oil The ability to regulate the pressure 
differentials which cause flow to the 
well is useful in the control of entrance 
velocity rates which determine the 
ability of the entering fluid to carry 
sand This permits the production of 
the maximum sand-ficc rate from each 
zone.” 

Where may this technique be ap¬ 
plied? 

“The drilling of multiple zone wells.” 
says Mr. Dean, “is in general a satis¬ 
factory practice on leases with insuffi¬ 
cient drilling sites for the individual 
exploitation of several zones, and as 
a counter measure to offset wells which 
arc either multiple zone or very densely 
spaced Another accepted application 
would be for the development of sands 
or zones which in themselves do not 
justify the drilling of individual wells. 

“The principal problem in the casing 
and cementing of a multiple zone well 
lies in the proper placement of a suffi¬ 
cient quantity of un contaminated 
cement behind sometimes very short 
intervals of blank pipe. Oil zones at 
locations which offer no intermediate 
water problems are not difficult to 
separate with very small quantities of 
cement. Annular spaces requiring as 


little as 15 sacks have been filled 
effectively to separate zones. The neces¬ 
sity for simultaneously effecting a zonal 
separation and water shut-offs at the 
top and bottom of the blank interval 
is a more difficult problem. To do this 
the pumping of an excess of cement is 
desirable, which in turn involves the 
problem of the removal of the excess 
without cementing off perforations.” 

IIow may this feat l>e accomplished? 
Mr. Dean continues, describing one 
successful method: 

“The easing is run with properly 
spaced sections of perforated and blank 
pipe. At the bases of the blank sections 
are placed upright cement baskets with 
the usual cementing parts. At the top 
of the blank sections are inverted bas¬ 
kets with ojxm i>orts to receive the 
excess cement. The inverted baskets 
are wired to prevent expansion until 
in place. At the basket for the lowest 
cement job there is a duplex cementing 
collar which consists of a solid bottom 
baffle below the |>orts and a back-pres¬ 
sure valve above the ports. Tubing is 
then screwed into, or is sealed off on, 
the duplex collar and the cement is 
pumped into place. After displacing the 



From tho slurry box, whoro tho 
comont-wotor combination Is 
shown boing checked, tho mixturo 
is forcod into tho woll by pumps 

cement, the tubing is raised to the top 
of the blank section and the excess 
cement in the casing is circulated out. 
The procedure at any of the cement 
points above the lowest is as follows; 
a cement retainer is set as a bridging 
plug below the ports, tubing is run 
and packed off above the ports with a 
second cement retainer; the cement is 
then pumped into place and the excess 
removed as dcst ribed before 

“This method provides a positive 
means of placing the cement and pre¬ 
vents any movement after placement 
due to unequalized columns or circu¬ 
lating pressures. The drilling up of sev¬ 
eral retainers in the casing is trouble¬ 
some, but not hazardous.” 
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Rotating Galaxies 


That the Spiral Nebulae Rotate is Now Beyond a 
Doubt. Our Own is Not Much Larger than Others 

HENRY NORRIS RUSSELL, Ph.D. 

Head of the Department of Astronomy and Director of the Observe* 
tory at Princeton University; Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington 


T he great spiral nebulae are flat, 
thin disks—as is proved by the 
fact that we see some of them edge¬ 
wise. There is no reasonable explana¬ 
tion for such a shape unless they are 
rotating. We now know that they are 
so far away that even very rapid mo¬ 
tions would not shift the finest details 
on our photographs by a perceptible 
amount except after many centuries. 
The spectroscope, which measures 
velocities of approach or recession in¬ 
dependent of distance, is our only hope; 
but observations are difficult, for the 
surface brightness of these objects is 
very low, and spectrographs of special 
design are necessary to concentrate 
enough light onto the plate to produce 
an image. Nevertheless, Slipher, in 
1914, proved that the great Andromeda 
nebula was rotating, and Pease, in 
1917 (with an exposure of 79 hours!), 
followed the motion through a region 
five minutes in apparent, and 1000 
light-years in actual, diameter. Within 
this region the velocity increases 
steadily with the distance from the 
center, attaining about 75 kilometers 
per second at 500 light-years from the 
center, so that this part of the nebula 
is rotating almost uniformly at the rate 
of one revolution in 11,000,000 years. 

This is, however, only 5 percent of 
the distance to the outer portions of 
the spiral arms, which were then too 
faint to observe. Twenty years’ im¬ 
provement in spectroscopic design made 
it possible for Horace Babcock (son of 
the well-known solar observer), work¬ 
ing at Lick in 1938, to carry his meas¬ 
ures more than ten times as far—to a 
distance of 80 minutes, or nearly 6000 
light-years, from the center, with ex¬ 
posures running up to 21 hours. 

Beyond this the star-clouds are too 
faint to be observed. But there are 
several small patches of emission 
nebulosity—gaseous nebulae belonging 
to the Andromeda system, as the Orion 
nebula belongs to the Galaxy—which 
have bright-line spectra and can be 
more easily observed. One of these, 
nearly on the long axis of the nebula, 
is 96 minutes from the center, corre¬ 


sponding to the enormous distance of 
18,000 light-years. 

The velocities measured from these 
spectra showed that, at a distance of 
about 800 light-years from the center, 
the rotational velocity reached a maxi¬ 
mum, dropped to small values at 1600 
light-years, and then increased again, 
until for the most distant emission 




Photo Mt. Wilion Observatory 

The magalflcent spiral Nebula M 33 


patch it rose to 370 kilometers per sec¬ 
ond, giving a rotation period of 100,- 
000,000 years. 

The only other nebula large enough 
to be available for a similar detailed 
study is the magnificent resolved spiral 
Messier S3 (No. 33 in Messier’s Cat¬ 
alogue) . This is so faint that the mo¬ 
tion of the star-clouds can be studied 
only close to the nucleus; but there 
are many patches of emission nebulos¬ 
ity, and no less than 20 of these have 
been observed by Mayall and Aller at 
the Lick Observatory. Their results, 
just published, show that all these ob¬ 
jects on the south-west side of the 
nucleus (as seen in the sky) are reced¬ 
ing from us, compared with the nucleus, 
while all but one on the north-east side 
are approaching, and place the rotation 
beyond doubt. 

The general form of the nebula indi¬ 


cates that its plane is inclined S3* de¬ 
grees to our line of sight. Allowing for 
this (as was, of course, also done for 
the inclination of 15 degrees for the 
Andromeda nebula) and adopting Hub¬ 
ble’s distance of 700,000 light-years, it 
is found that the rotational velocities 
of the condensations increase to a max¬ 
imum of 120 kilometers per second at 
3500 light-years distance from the cen¬ 
ter, and fall off gradually to 60 kilome¬ 
ters at 600 light-years. The corre¬ 
sponding. periods of revolution are 
about 50,000,000 years at the smaller 
distance, and 190,000,000 at the larger. 

Hubble, reporting briefly on work by 
Humason and himself, records periods 
ranging from 3,000,000 years for an 
elliptical nebula, without spiral arms, 
to 200,000,000 for the outer parts of 
fully resolved spirals. 

Both in the Andromeda nebula and 
in Messier 33, the regions along the 
apparent minor axis of the general 
elliptical outline show substantially the 
same motion as the central nucleus. 
This completes the evidence that the 
motion is really rotatory, for, at such 
point, rotation would carry the mate¬ 
rial of the nebula at right angles to 
our line of vision, without change of 
distance. In both cases the nebulae 
as a whole are approaching us—or, 
more reasonably put, the Sun is ap¬ 
proaching them. This motion, shared 
by the stars in general in the Sun’s 
vicinity, is itself due to the rotation of 
the Galaxy, which carries part of it 
where we happen to be toward these 
nebulae. 

rpuESE vast motions of rotations de- 
mand explanation—not the mere 
fact of rapid motion, which is no more 
remarkable than what we call rest (rel¬ 
ative to ourselves!), but the fact that 
the motion is curved, in paths which, 
on the average, are evidently nearly 
circular about the nucleus of each neb¬ 
ula. To draw any moving body into a 
curved path demands attraction—in 
this case an attraction directed toward 
the center. The only known force capa¬ 
ble of producing such an influence on 
such a scale is gravitation. The com¬ 
bined attraction of the countless mil¬ 
lions of stars which compose the nebula 
will average out to draw bodies in the 
direction of the center. The dark mat¬ 
ter, which reveals its presence in the 
form of obscuring clouds, will add to 
the effect, if there is enough of it. 

Knowing the radius of the circle de¬ 
scribed by any point, and the period, 
the inward force can very easily be cal¬ 
culated. For both nebulae, in the inner 
region where the rotation period is 
nearly constant, this force mcrccues 
with distance from the center. If the 
whole mass, or at least most of it, were 
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concentrated in the nucleus, this would 
not happen, but, as in the solar sys¬ 
tem, the orbital velocity would decrease 
at greater distances. The larger velocity 
there shows that the attraction of a 
greater quantity of matter is effective. 
This would happen inside a uniform 
spherical cluster of stars. It was shown 
by Newton that the combined attrac¬ 
tion of all the stars nearer the center 
than the attracted body is the same as 
if they were lumped at the center, 
while the stars farther out than this 
point attract in all directions, in such 
a way that the net forces in all direc¬ 
tions balance, and no effect is produced. 
As one goes farther from the center, a 
greater part of the whole mass becomes 
effective, and the attraction increases. 

The nebulae, however, are anything 
but spherical and it is certainly a much 
better approximation to regard them 
as thin disks. In this cose the effect is 
exaggerated. The parts of the disk 
nearer the center attract with their 
full force (though not exactly as if con¬ 
centrated at the center); but the near 
side of the outer ring now has a greater 
attraction than the far side, so that its 
net attraction is outward, diminishing 
the total force. Outside the boundary 
of the disk the attraction falls off 
rapidly. 

The expression for the attraction of 
such a disk is complicated, especially if 
it is assumed (as is reasonable) that its 
density is different at different dis¬ 
tances from the center. Wyse and 
Mayall have just published a paper 
(with nine or ten pages of formulas full 
of elliptic integrals), have computed 
tables which can be used for calcula¬ 
tion, and have applied these to the 
two nebulae whose rotations have been 
observed. 

pion Messier 33, the situation is fairly 
* simple. Two assumptions regarding 
the density give a good representation 
of the facts. In the first, the disk is 
supposed to get thinner (or less dense) 
toward the edge, like a very greatly 
flattened ellipsoid of rotation. The 
outer radius is 3900 light-years. The 
second gives a nearly constant density 
up to 3000 light-years, dropping rap¬ 
idly to zero at 3500. The observed and 
calculated rotational velocities are 
shown in the upper part of the draw¬ 
ing. Both curves fit the observations 
satisfactorily—the solid representing 
nearly constant density, the other vary¬ 
ing density. 

For the Andromeda nebula, where the 
velocity falls off and increases again, a 
more complicated model was required, 
consisting of a small and relatively 
dense disk of radius 850 light-years, at 
the center of one of lower density, at 
first increasing outward, and of radius 
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19,500 light-years. This curious distri¬ 
bution of density (shown at lower left 
in drawing) accounts for the still 
stranger distribution of velocity—ac¬ 
cording to Babcock’s observations— 
shown at lower right. The very small 
force, indicated by the slow rotation at 
1600 light-years (500 parsecs), arises 



Courtesy The Astro physical Journal 

Calculated rotational voloclty- 
curvos for M 33. Solid lino: 
nearly constant density. Dashed 
line: density varying according 
to thickness of an oblate spheroid. 
The circles and vertical lines rep¬ 
resent observations with their 
probable errors. Lower curves 
are 4 examples illustrating the re¬ 
lation between density distribu¬ 
tion and central gravitational 
force. Abscissae (horizontal) 
are distances from the center 
with the radius of the disk as a 
unit. Ordinates (vertical) are 
arbitrary units, which are mu¬ 
tually consistent for the density 
and the force. Prom the published 
paper by Wyse and Mayall 

because this region is well outside the 
inner disk, so that its inward attraction 
is much diminished, and inside the re¬ 
gion of greatest density of the outer 
disk, so that its net attraction is out¬ 
ward, and decreases the total force. 

Even this remarkable distribution of 
velocities may therefore be explained 
by the gravitational attraction of a 
quite reasonable distribution of matter. 

The masses of the nebulae, resulting 
from these calculations, are very great. 
For Messier 33 the two solutions give 
masses 1,600,000,000 and 1,800,000,000 
times the Sun's mass. For the Andro¬ 
meda nebula, the mass of the small 
central disk comes out equal to 560,- 
000,000 Suns, while the huge outer 
region totals 95,000,000,000 times the 
Sun’s mass. 

The two systems appear, therefore, 
to be very different; but it has long 
been recognized that Messier 33 is not 
far from being an average spiral nebula, 
while the Andromeda nebula is in all 
respects a giant. Our Galaxy is prob¬ 
ably even bigger—the Sun is some 30,- 
000 light-years from the center—and 


there are plenty of stars still visible 
on the opposite side of the Milky 
Way, farther out. Calculation of the 
galactic rotation makes the period at 
the Sun's distance about 200,000,000 
years, and the total mass between 100,* 
000,000,000 and 200,000,000,000 Suns. 
No system greater than the Galaxy has 
yet been discovered; yet it does not 
appear to differ very much from the 
largest of the others. Shapley's sug¬ 
gestion—well expressing the uncertainty 
of a dozen years ago—“Perhaps the 
nebulae are island universes, but the 
Galaxy is a continent”—would hardly 
be made now. 

T he new measures emphasize one 
strange property of these nebulae, al¬ 
ready indicated by earlier observations. 
A large part of the light of both sys¬ 
tems is concentrated into small regions 
close to the nucleus; but nothing of the 
sort happens with the mass. The faint 
outer parts of the Andromeda nebula, 
which are invisible to the eye, and are 
revealed only by long-exposure photo¬ 
graphs, contain an amount of mass, per 
square light-year of cross-section, about 
one tenth that of the central region, 
but, for equal areas, they send us less 
than a thousandth part as much light. 
If both were composed of stars of the 
same kind—or the same mixture of 
stars of different kinds—and differed 
only in the number of stars per thou¬ 
sand cubic light-years, the ratio of 
mass to light would obviously be the 
same. There must therefore be an enor¬ 
mous difference in the distribution of 
the various forms of matter in the two 
regions. If the central regions were 
composed mainly of stars of large mass, 
and high luminosity, and the outer 
parts of faint dwarf stars, some such 
difference might occur. But the outer 
regions are resolvable into stars, which 
must be very bright to be observable 
individually even with the greatest 
telescopes, and such objects are not 
found near the nucleus, though they 
should still be observable there. It is 
hard to escape the conclusion that, in 
the outer regions, there are great quan¬ 
tities of dark matter, of aggregate mass 
much exceeding that of the visible 
stars. 

This ties in well with Whipple's con¬ 
clusion—which we reported last month 
—that it is in just such regions that 
giant stars may still be bom. We must 
wait, however, for further data before 
these questions can be settled, and ob¬ 
servation of even the nearest nebulae 
beside the two already studied will be 
“an observational problem of the first 
magnitude”—so Mayall and Aller say 
—and they know about it from experi¬ 
ence. — Mount Wilson Observatory , 
March 24,1942 . 
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Rubber Facts That Don't Stretch 

A Systematic Survey of Minor Emergency Sources 
of Natural Rubber in the United States 


t Ail outstanding American trait is a 
penchant for solf-docoptlon through 
wishfal-thfnking-—-often rationalised as 
optimism. Such optimism can, however, 
bo a vice. Per example, readers will re¬ 
call nnmerons glowing articles in maga- 
xlnos and newspapers daring the past 
decade in which the groat expectations 
from some newly-fonnd and marveloas 
wild rubber-giving plant or wood wore 
extolled. Yet, somehow, nothing came 
of these hopes. Now that wo need rub¬ 
ber, whore are those wonderful weeds? 
Some of us, it appears, still hope they 
will |nmp Into the brooch and save us. 
Guayule, of course, is satisfactory, 
but never was one of the wonderful 
woods; It long ago proved up well. But 
what of goldenrod, rabbit brush, 
Russian dandelion, and others? Aren't 
at least some of these It? Believing 
onr readers would prefer the truth to 
optimistic observations, we asked the 
United States Ddpartment of Agricul¬ 
ture for a canvas of the emergency 
sources of natural rubber In the United 
States, free from wishful thinking. The 
accompanying data are what we 
received. — The Editor • 

T here are thousands of species of 
trees, shrubs, vines, and smaller 
herbaceous plants that contain rubber, 
many of which are native to the United 
States or are known to grow under our 
conditions, though only a small projior- 
tion of the eligible sjjecies has been 
tested. Some are tropical or subtropical 
plants that probably would have to be 
confined to southern Florida, while 
others are native to or could be grown 
in dry regions like the southwestern 
states. 

Crypfosfngia; Two species of Mada¬ 
gascar rubber vines, Cryptostegia gran - 
diflora and Cryptostegia Madagascan - 
ensis, have been planted in many local¬ 
ities in Florida as ornamentals because 
of their handsome foliage and flowers. 
The first species is a large climber, 
while the second takes the form of a 
broad, rounded bush five or six feet 
high. A hybrid of the species also has 
been propagated and studied in Florida. 
Rubber obtained from Cryptostegia 
has been tested and found to be of 
good quality but the present supplies 
of these plants are limited The per¬ 
centage of rubber in the roots, stems, 
and leaves is very low, running only 


two to three percent, and the cost of 
extraction of the rubber is high. 

Ornamental plants in Florida might 
yield small quantities of rubber but, 
for immediate emergency use, propaga¬ 
tion or icproduction would be slow and 
no appreciable tonnage could be ex¬ 
pected from this source within the next 
several years. This is a plant that could 
be handled by machinery equipped for 
extracting rubber from guayule but, 
because of the low rubber content, the 
extraction is inefficient and costly. Con¬ 
sidering the low yield, the time re¬ 
quired for production in volume, the 
difficulties of extracting, and the low 
jiercentugc of rubber, Cryptostegia is 
not regarded as a practicable source of 
rubber in this emergency . 

Mllkwdt: Experiments also have 
been made with native rubber-bearing 
plants of the hot desert districts of 
southern California and Arizona. A 
promising species is one of the desert 
milkweeds ( Aselepias subulata ), with 
ta[>ering, slender stems growing in 
clumps like a large bunch grass A 
second desert milkweed, A. erosa, also 
has l>een tested and found to contain 
even higher amounts of rubber than A. 
subulata. Methods of cultivating these 
plants have been worked out, and they 
could be grown in large quantities in 
the desert districts. In cultivation tests, 


the yields of rubbcfchavc been so low 
that it has never been possible to dem¬ 
onstrate more than 80 to 90 pounds of 
rubber per acre per year from either of 
these species. Processes of extracting 
the rubber and utilizing it commercially 
have not been developed. 

In addition to these two species of 
milkweed, attention has been given to 
the common broadleaf milkweed, A. 
aspira , common to the eastern states, 
but it has proved less promising than 
either of the two desert milkweeds. 
Another plant, commonly known as 
California milkweed but belonging to 
the comfKxsite family rather than to the 
true milkweed family, is Stephanomeria 
virgata. In spite of publicity recently 
given this plant, it has been impossible 
to demonstrate that it contains ail 
appreciable amount of rubber. At the 
present time, no member of the milk¬ 
weed group could lie considered prom¬ 
ising in comparison with the tested 
quality of guayule rubber. 

Euphorbias: This group contains in¬ 
numerable sfiecies of latex-bearing 
plants closely related to the true Para 
rubber tree. However, only one of 
these has ever been an important 
source of crude rubber. This is Euphor¬ 
bia intisy , native to Madagascar, which 
was introduced into the United States 
in 1928. Cultivation experiments with 
this plant in the United States have 
been disuppointing. It has been impos¬ 
sible to obtain seeds, and reproduction 
by cuttings has been very slow. It takes 
a period of many years to grow the 
plant and the plant must be destroyed 
to obtain rubber. The common Christ¬ 
mas plunt, Pomsettia , also is a mem¬ 
ber of this group and has been pro¬ 
moted and tested for rubber produc¬ 
tion Reliable tests have demonstrated 
that the rubber content of this plant 
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Goldenrod. Much talk, but its usa Is out of tho qoestlon 


is too low for serious consideration. 

JKnss/an Rubber Riant* of Anterior 
and Middle Aula: A number of plants 
have been discovered and tested in Rus¬ 
sia for rubber production. Reports arc 
that several of these have been culti¬ 
vated on a fairly large scale. Of late, 
publicity has been devoted largely to 
the kok-mgyz , which is a species of 
Taraxacum , or dandelion. 

The current favorable reports on per¬ 
formance of these plants do not apfiear 
to l>e verified by records of actual field 
performance in Russia received from 
reliable sources. In contrast to the re¬ 
ported rubber content in the roots of 
10 to 27 percent, recent information 
from Russia indicates that when giown 
on a large scale by collective farms, 
the maximum percent rubber is 3 to 5 
percent, and the average 1 to 1 5 |>er- 
cent From the same source, it also 
appears that the average yield of the 
kok-sagyz root per acre is about one- 
half ton. On the basis of the maximum 
rubber content, that would be only 50 
pounds of rubber per acre, whicli is piti¬ 
fully small. Other plants tested by the 
Russians arc the so-called tau-sagyz, 
w hich is a species of Scorzonera, related 
to black salsify, and the knm-.mgyz, 
also related to the dandelion. Results in 
Russia are less favorable than those 
from kok-mgyz 

Goldenrod: The late Thomas A 
Edison discovered that of some thou¬ 
sands of species native to the United 
States, which he tested for rubber, the 
goldenrod showed the most promise 
in so far as rubber content was con¬ 
cerned. Cultivation experiments were 
initiated by Mr Edison and later con¬ 
tinued by the Department of Agricul¬ 
ture. Selections with improved yield of 
rubber were obtained but, up to the 
present, it has not been possible to pro¬ 
duce the rubber in a quality acceptable 
on the American market. The rubber 
heretofore produced, on being tested at 
the National Bureau of Standards, 
showed a tensile strength of approxi¬ 
mately 50 percent of that of compara¬ 
ble com]>ounds using Para rubber and 
a resistance to abrasion of only 35 per¬ 
cent of that of Para rubber. 

In addition, satisfactory methods of 
extracting the Rubber have . not been 
devised, so that the cost of the present 
method of extraction by chemical sol¬ 
vents is very high and inefficient. For 
certain uses, rubber from goldenrod is 
acceptable despite the impurities, but 
it docs not lend itself to large-scale sub¬ 
stitution for llevea rubber. Only a small 
amount of propagated material of im¬ 
proved strains of goldenrod is available 
at the present time and a maximum 
planting of 60 acres in 1942 would be 
possible, followed by a 20-fold in¬ 
crease in 1943. The use of unselectcd 


goldenrod is quite out of the question 
because of low percentage of rubber 
and small leaf yield 

Rabbit brush: Many portions of the 
states of California, Arizona, Nevada, 
New Mexico, and Utah grow a species 
of Chrysothamm f. known commonly as 
rabbit brush. This plant contains appre¬ 
ciable amounts of rubber, running up 
as high as 6 jiercent of the dr\ plant 
content. Results in survey publications 
of 1919 indicate thal appreciable quan¬ 
tities of rubber could be obtained from 
these wild plants. In many places, the 
rabbit brush occurs in almost pure 
stands but such stands are limited to 
local areas, widely scattcied over these 
six states The work of collecting and 
transporting is jHissiblc, but would be 
very arduous and would make large 
demands upon man-hours of labor. 

The rubber has been extracted from 
rabbit brush by the method used for 
extracting rubber from guayule and 
the rublier has been tested and found 
to be of good quality The rubber ex¬ 
traction plant in existence at Salinas, 
California, could be utilized without 
modification for extracting rubber from 
rabbit brush, particularly from areas 
in the Mojave Desert and contiguous 
portions of California w'here some of 
the best stands ha\e been located. It 


is estimated that as much as 30,000 to 
40,000 tons of rubber may be obtained 
from plants of this species actually 
growing, but at enormous labor cost. 

Oiage Orange: Because of its milky 
juice, osage orange or hedge apple, 
liotanically known as Maclura pomi - 
fera, has attracted attention as a possi¬ 
ble source of rublier Interest in this 
plant dates back to before 1910 and 
studies have been conducted by many 
investigators Tests conducted in the 
laboratories of the Department of Agri¬ 
culture have failed to show even 1 per¬ 
cent rubber in the fruits of osage orange 
and analyses of other parts of the 
plant have been equally disappointing. 

Mlcrooganlsms: Synthesis of rubber 
by the use of bacteria or other micro¬ 
organisms has been suggested as a 
possibility. The idea is to inoculate ex-‘ 
pressed juice of rubber-bearing plants 
and increase the amount of rubber 
yield from a given weight of the plants. 
As the rubber-bearing plant, itself, syn¬ 
thesizes rubber, there is no reason to 
doubt the possibility, providing the 
necessary elements or materials are in 
the expressed juice, or in the air and 
available to the microorganisms, but 
successful use of such methods to pro¬ 
duce rubber have not been demon¬ 
strated. 
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From The Ground Up 

Our Chemical Industry Had the War-Time Ad¬ 
vantage of Starting Practically from Scratch 

DOUGLAS M. CONSIDINE 

Chemical Engineer 


T he production of explosives and 
munitions constitutes a very minor 
part of the great American chemical in¬ 
dustry in peacetime. Even in times of 
war, munitions production does not 
completely overshadow production of 
other chemicals and chemical commodi¬ 
ties commonly identified with peace¬ 
time usage. Thus the chemical industry, 
today, is playing a most important and 
dual role in our war preparations; 
namely, by producing explosives and 
materials commonly identified with 
war, and by expanding production of 
such essential peacetime commodities 
as petroleum, rubber, and plastics. Of 
great significance is the fact that petro¬ 
leum refining and rubber and plastics 
production are as dependent upon 
chemical technology as is the actual 
production of explosives. 

In the fall of 1940, when an initial 
sum of $75,000,000 was made available 
to the War Department for construc¬ 
tion of munitions plants, the stage was 
set for possibly the greatest task ever 
to be undertaken by the chemical in¬ 
dustry of any nation. That long list of 
military ingredients, which has since 
become so trite, was placed on order for 
delivery as soon as possible. But nearly 
all the plants for this production were 
still on paper, or yet to be designed. 
We did not have any Krupps or Schnei¬ 
ders; we had neither a Skoda Works, 
nor a Vickers Armstrong, Limited. In 
a European sense, we had no munitions 
industry! Our peacetime facilities could 
supply no more than 10 percent of re¬ 
quirements and these plants were al¬ 
ready on a 24-hour basis making muni¬ 
tions for Britain. 

America's disadvantage in having to 
start from the ground up was not with¬ 
out assets, the greatest of which proved 
to be our ability to locate these plants 
according to all the best lessons of eco¬ 
nomic geography. Several factors were 
considered before the plant sites were 
selected. Despite the huge sizes and 
great capacities involved, expansion for 
the future had to be considered. Inci¬ 
dentally, this early foresight has proved 
a boon to expediently carrying out 


America's second great munitions pro¬ 
gram. As remote as an air attack on 
American soil seemed in 1940, the pos¬ 
sibility of long-range bombing opera¬ 
tions had to be considered. A strip 200 
to 250 miles deep from the geographi¬ 
cal boundaries of the United States 
was ruled out. New munitions plant 
construction was to be reduced to a 
minimum in this limited zone. World 
War I munitions production was con¬ 
fined chiefly to a geographical triangle, 
of which Boston, Pittsburgh, and Wil¬ 
mington were the vertices. This re¬ 
sulted in critical power and transporta¬ 
tion problems. Our great World War II 
industrial load had to be distributed as 
evenly as possible throughout the na¬ 
tion. In addition, availability of labor 
and raw materials, usually the primary 
guides in peacetime plant location, had 
to be weighed on the plant location 
balance. Good transportation facilities 
and power in large quantities had to be 
available to this great new industry. 
Coal and water had to exist nearby in 
great abundance. 

S election of sites in Illinois, Indiana, 
Virginia, and Iowa seemed a bit sur¬ 
prising until the War Department's 
fundamental policy became more evi¬ 
dent. These plants were being located 
where there were vast undeveloped re¬ 
serves of labor and natural resources. 
A new geographical network was being 
laid. As a result, the new munitions 
plants are drawing most of their work¬ 
men and supplies from neighboring 
vicinities, tending to eliminate the sac¬ 
rifice and strife involved when labor 
migrates to cities and industrial cen¬ 
ters already overcrowded. The difficul¬ 
ties which some communities have suf¬ 
fered to date from this cause are 
insignificant, as compared with the 
situations which would have been pre¬ 
cipitated had this factor not been in 
the foreground when plans were being 
made. 

This forethought will greatly aid the 
industrial situation when the present 
emergency has passed and these plants 
are put on bank. In the meantime, we 


may expect these plants to grow into 
centers for important peacetime indus¬ 
tries. Munitions plants are chemical 
plants and the chemical industry is 
turning more and more to farm prod¬ 
ucts as a source of raw material. With 
the equipment on hand to conduct the 
unit operations of chemical engineering, 
so-called "Chemurgy" may find a boon 
in these newly created industrial areas, 
tending to unite the chemical industry 
and agriculture into one great beneficial 
combine. When one realizes that all 
these factors and many more had to be 
seriously considered, the War Depart¬ 
ment may not only be excused, but 
lauded for using good farmland for 
the location of plants devoted to the 
manufacture of munitions and to other 
wartime activities. 

One of the nation’s largest combined 
shell loading and TNT plants rapidly 
took form in a mid-western state. Over 
280 farms, comprising 88,000 acres of 
fertile farmland were converted into a 
great arsenal occupying some 85 square 
miles. Adjoining this Ordnance Works 
is a great shell loading works with an 
area of 22 square miles. Cost of the 
Ordnance Works was approximately 
$48,760,000 as compared with a cost of 
$22,000,000 for the shell loading plant. 
An expansion of these plants at an ex¬ 
pansion of these plants at an expendi¬ 
ture of $9,400,000 has already begun. 
The Ordnance Works includes some 
450 buildings and is surrounded by over 
40 miles of unsurmountable fence. The 
shell loading plant includes some 500 
buildings, several of which are powder 
and ammunition magazines. 

rwiHE principal raw materials for the 

preparation of TNT are toluol, sul¬ 
furic acid, and anhydrous ammonia. 
Toluol will be shipped to the Ordnance 
Works from a plant in Texas and from 
by-product coke ovens in the Chicago 
area; sulfuric acid will come from Chi¬ 
cago plants; ammonia will be shipped 
in tank cars from plants in West Vir¬ 
ginia and Kentucky. 

Loading and assembling shells will be 
the primary function of the shell load¬ 
ing plant. Empty shells and cartridges 
will come to the loading plant from 
scattered midwestem factories. High 
explosives for shells will come primarily 
from the neighboring Ordnance Works, 
while smokeless powder will come in 
bags from an Ordnance Works nearby. 
Facilities at the shell loading plant for 
loading airplane bombs, artillery shells, 
and fixed round ammunition will center 
about three loading or manufacturing 
lines. Of industrial interest is a con¬ 
veyor line costing approximately $500,- 
000 which carries shells through the 
long loading lines. 

A small village in a nearby state 
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has been transformed into a thriving 
community and the site of America’s 
largest smokeless powder plant. Over 
20,000 people were engaged in $75,000,- 
000 worth of construction to erect this 
plant. The plant site covers an area of 
thousands of acres; over 50 miles of 
standard gage railway track and 25 
miles of narrow-gage track are required 
to serve some 650 buildings. Over 20 
miles of water main are required to 
carry water to satisfy this plant’s enor¬ 
mous requirements. 

nPHia plant exemplifies the great care 
exercised by the War Department 
in locating munitions plants. Located 
inland, it is practically immune from 
all but longest range aerial bombers. 
This plant is able to draw on the large 
industrial populations of nearby cities. 
A river provides an unlimited supply of 
water and a convenient means for 
diluting waste products. Transporta¬ 
tion facilities, both rail and highway, 
are excellent. 

The story of this plant is an epic in 
the history of great American chemical 
and powder plants, but only typical of 
the great series of similar plants now 
completed or under way. Construction 
of the plant started on Sept. 3, 1940, 
and proceeded with great rapidity. 
Soon after that date, modem ditching 
machines were digging foundations. A 
concrete plant, with a 2000 cubic-yard- 
per-day capacity was installed. Roads 
and railroad trackage suitable to con¬ 
struction purposes were rushed to com¬ 
pletion. Steam required at the various 
parts of the huge plant site could not 
be purchased locally. This problem was 
expediently solved by renting four 
large railroad locomotives which served 
as mobile units, supplying steam re¬ 
quirements wherever needed. Twenty 
thousand board feet of lumber re¬ 
quired were supplied by a saw mill 
built right on the grounds. Notwith¬ 
standing the immensity of this under¬ 
taking and the role that time played, 
confusion was reduced to a minimum 
and an All-American construction 
safety record of 4,000,000 man-hours 
without a single lost-time accident was 
established. 

Ammonia, cotton linters, sulfuric 
acid, and alcohol are included in the 
list of important raw materials required 
for smokeless powder production. Am¬ 
monia will come to the Ordnance 
Works from a plant in Kentucky; cot¬ 
ton linters will be brought up the river 
from the south; great sulfuric acid 
plants in Tennessee will supply this 
vital ingredient; alcohol will come from 
nearby midwestern plants. 

The first of Uncle Sam’s new ord¬ 
nance plants to begin production was 
in Virginia. Construction of this $40,- 
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000,000 plant was started late in 1940 
and required the employment of some 
22,000 workers. Production of smoke¬ 
less powder began just five months 
later. A few miles away was constructed 
another Ordnance Works, a $10,000,000 
plant which will load part of the smoke¬ 
less powder produced at the first plant 
into bags for use in large caliber guns. 
The third of three smokeless powder 
plants scheduled on the War Depart¬ 
ment’s first program is under construc¬ 
tion at a cost of $48,000,000. The 
second program calls for a $60,000,000 
smokeless powder plant. 

Other arms, ammunition, and ex¬ 
plosive plants on the first program, 
now under construction or in operation, 
include a shell loading plant—cost $17,- 
000,000; a TNT-DNT plant—cost $11,- 
000,000; a TNT-DNT plant —cost 
$9,388,000; and small-arms munition 
plants at costs of up to $30,419,000. 
The first program also called for two 
$1,000,000 plants for the production of 
activated carbon. 

Tf xpansion of the first program calls 
for additions to practically all of 
these plants at costs, in most cases, in 
excess of the original investments. In¬ 
cluded in the outstanding new plants of 
the second program arc a $26,000,000 
TNT-DNT-Tetryl plant and a $33,- 
500,000 ammunition loading plant. 
Even this by no means completes the 
lists of plants now proposed or under 
construction. 

Despite the fact that we had prac¬ 
tically no munitions industry in 1940, 
our chemical preparedness was consid¬ 
erably better than the period of World 
War I. In many cases, our 1940 peace¬ 
time production of strategic raw mate¬ 
rials used in munitions manufacture 
was considerably greater than the peak 
of World War I production in 1918. 
For example, in 1918, we were produc¬ 
ing 75,000 tons of ammonia per year. 
Today, our synthetic ammonia produc¬ 
tion alone totals several times this 
figure. But even with this great produc¬ 
tion, plus ammonia obtained from other 
sources, our present ammonia produc¬ 
tion, which momentarily appeared 
bright, is, in reality, only about one 
half of estimated requirements; chlorine 
production is in somewhat the same 
status. 

As stated previously, our production 
of munitions in 1940 was sorely lack¬ 
ing, from a war-time viewpoint. In 
1918, we were producing 192,000,000 
tons of TNT per year, while in 1940 
production was only 10,000,000 tons; 
early defense needs for this high ex¬ 
plosive were estimated at 600,000,000 
tons. In 1940, we had practically no 
commercial production of picric acid, 
as compared with the 1918 production 


of 140,000,000 tons. Smokeless powder 
production in 1918 amounted to 518,- 
000,000 tons, as compared with our 
1940 production of 30,000,000 tons and 
a total estimated requirement of 900,- 
000,000 tons. 

rriHE comparative abundance of some 

war-time raw materials and lack of 
others may be explained primarily by 
the fact that many materials, essen¬ 
tially concerned with war-time usage in 
1918, now have found their peacetime 
counterparts. Many others have not. 
Thus, we find ammonia used in hun¬ 
dreds of chemical processes for the 
manufacture of peacetime goods, while 
a peacetime place for picric acid has 
not been found. 

Toluol is the basic raw material for 
TNT. Large amounts of TNT are used 
in airplane bombs which carry up to 
60 j>ercent of their weight in TNT. 
This is a lot of TNT in bombs weigh¬ 
ing a ton or more each! Artillery projec¬ 
tiles carry 15 to 20 percent of their 
weight in TNT. Before World War I, 
our primary source of toluol was the 
by-product coke oven, with a capacity 
of about 100,000 gallons per month. 
This production was stepped up to 
800,000 gallons by April 1917. An ex- 
penditure of $30,000,000 provided addi¬ 
tional coke oven capacity in plants of 
eight large steel companies and new 
ovens at five other mills had been con¬ 
tracted for at the time of the Armistice. 
But toluol from coke ovens was not 
enough! In November 1917, construc¬ 
tion was started on plants for stripping 
toluol from domestic heating and illu¬ 
minating gas. The first plant of this 
type, a $7,500,000 project, went into 
production in April 1918 and, through¬ 
out the duration of the war, 13 large 
cities used gas with 6 percent less heat¬ 
ing value. 

Finally, a third source of toluol— 
petroleum—was tapped. Toluol was 
produced at a monthly rate of 400,000 
gallons in several California refineries 
and all doubts of adequate toluol sup¬ 
plies were erased. This represents the 
mad scramble for toluol during World 
War I and it must be remembered that 
toluol is only one raw material used in 
munitions production. This scramble 
proved successful. Our Army’s require¬ 
ments were filled, 11,000,000 pounds 
were shipped to the Allies, and 17,000,- 
000 pounds were left over at the time 
of the Armistice 

Today, our toluol problem is large, 
but vastly different from that of World 
War I. The solutions are more obvious 
and easier. The important questions, 
today, are those relating to minimum 
costs and maximum industrial conveni¬ 
ence. Great strides in research and ex¬ 
perience in the present conflict have 
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placed the petroleum industry in an 
effective position to fill the gap in toluol 
production. The coke oven remains our 
primary source of this strategic raw 
material, however. Better equipment 
and methods now make it possible to 
obtain from 20 to 25 percent more 
toluol per ton of coal coked than was 
obtainable by the methods of 1917. 

Our nitrogen needs are being bol¬ 
stered by the construction of several 
new ammonia plants. Nitrogen is an 
important ingredient of nearly all ex¬ 
plosives. It is estimated that ammonia 
production from privately-owned plants 
will reach over 1000 tons per day. One 
government-financed plant of 450 tons 
per day capacity is being constructed 
in West Virginia; several government- 
financed plants of 250 tons per day ca¬ 
pacity each are scheduled for construc¬ 
tion in Kentucky, Alabama, Louisiana, 
Missouri, Kansas, Arkansas, and Ohio. 
We must be concerned with one fact; 
from 18 months to two years are re¬ 
quired to construct a synthetic ammo¬ 
nia plant, as compared with other 
munitions plants which can be built in 
eight or nine months. 

Sulfuric acid is vital to munitions 
production and, today, is made prin¬ 
cipally from raw elementary sulfur, or 
brimstone. Today, our sulfur resources 
and facilities for producing sulfuric 
acid are among the brighter spots in the 
War program. This is due to the great 
quantities of sulfuric acid consumed by 
peacetime industries. Our sulfur prob¬ 
lem during the early stages of World 
War I was a sorry one, however. Prior 
to that time, most of our sulfuric acid 
was prepared from Spanish pyrites, a 
sulfur ore. Prior to 1917, we were able 
to obtain all our requirements of py¬ 
rites, but soon after the initiation of 
unrestricted submarine warfare, ship¬ 
ments from Spain became increasingly 
difficult. We turned more and more to 
our domestic pyrites, but, in 1918, we 
found our sulfuric acid requirements for 
the next 12 months at approximately 
8,000,000 tons, with sufficient raw ma¬ 
terial on hand for only 5,000,000 tons. 

Perhaps the situation was fortunate 
—it resulted in the birth of a new 
American industry. In 1916, drilling 
near Martagorda, Texas, indicated the 
presence of large amounts of brimstone 
underground. Early in 1918, the gov¬ 
ernment pushed exploitation of these 
resources without further delay. Since 
that time, there has been a marked de¬ 
velopment of our brimstone sulfur re¬ 
sources. Today, this greatly overshad¬ 
ows all other sources of raw material 
for sulfuric acid production. At present 
we have over 4,000,000 tons of brim¬ 
stone on hand, representing over one 
and one-half times the highest annual 
consumption of American sulfur during 
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any one jieriod up to the present time. 

Other strategic war materials in the 
realm of chemistry include petroleum, 
rubber, synthetic fabrics, plastics, acti¬ 
vated carbon, drugs, pharmaceuticals, 
and the like. It is interesting to note 
that we now have from two to three 
years supplies of such important drugs 
as quinine, iodine, and opium on hand. 

Just as the American chemical indus¬ 
try is better prepared now than in 1914- 
18,-so is the American chemical profes¬ 
sion. During World War I, plants es¬ 
tablished by the government, such as 
the chlorine and phosgene plants in 
Maryland, the Lewisite plant in Ohio, 
and the cyanide plant in Virginia, 
availed themselves of nearly every 
chemist who could be found. Today, 
most of this type of material is being 
produced by government-financed or 
subsidized plants and operated by pri¬ 
vate cor po rat ions. In contrast with 
World War I days, we have the world’s 
most highly developed and efficiently 
operated chemical industry, an indus¬ 
try which literally produces dozens of 


TO REPLACE COPPER 

Thermoplastic Tubing is 
Chemically Resistant 

A flexible, semi-transparent tubing 
of thermoplastic Saran is now available 
to the chemical industry as an alterna¬ 
tive for copper and other metal tubings, 
according to The Dow Chemical Com¬ 
pany. 

Developed through years of research, 
this tough, chemically resistant tubing 
may be used in many applications pre¬ 
viously demanding copper except where 
high temperatures and very high pres¬ 
sures are encountered. Also, Saran tub¬ 
ing has been tested and proved suitable 
to replace such strategic materials as 
nickel, stainless steel, copper, and cer¬ 
amics in several fields where its proper¬ 
ties are advantageous 

Saran is characterized by toughness 
and resistance to moisture, brines, sol¬ 
vents, acids, and alkalies. Another fea¬ 
ture of this plastic material is that it 
may be used for short periods of time at 
temperatures of 250 to 275 degrees, 
Fahrenheit, although its strength and 
resistance are somewhat reduced at 
these elevated temperatures. 

Available in sizes one-eighth inch to 
five-sixteenths inch outside diameter 
with wall thicknesses varying from .030 
inches to .002 inches, this tubing may 


new products daily. Our chemical in¬ 
dustry is no longed an infant, but holds 
a high position in America’s list of 
great industries. We have thousands of 
chemists and chemical engineers edu¬ 
cated and experienced in this highly 
specialized work. 

Research, especially chemical re¬ 
search, always will be our first line of 
defense and offense. We must remember 
that despite the vast magnitude of the 
present emergency program, it is of a 
comparatively rapid, short-range na¬ 
ture. As Sidney D. Kirkpatrick, Presi¬ 
dent of the American Institute of 
Chemical Engineers, states. “We should 
not entirely overlook the fact that 
some time in the indefinite future we 
are coming to D-Day. Industry is going 
to have to be De-mobilized (or perhaps 
Re-mobilized) for Peace.” With this 
thought in mind, company executives 
and research directors of far reaching 
vision and imagination are beginning 
to plan their remedies for reducing the 
great post-emergency headache to the 
smallest possible pain. 




be joined by Parker standard tube 
couplings and S.A.E or other flare type 
fittings. Already the Mueller Brass 
Company is developing fittings for Sa¬ 
ran tubing which permit the construc¬ 
tion of a tubing system in u hich contact 
between such fittings and the material 
conveyed is entirely eliminated 

EYES OF DEFENSE 
Instruments Made on 
Production Basis 

]VIechanization, the basis of modern 
warfare as contrasted e\en to World 
War I, depends for its cverj move¬ 
ment, as well as for many actual 
combat actions, on information sup¬ 
plied by instruments. \nti-nircraft 
guns get their range In instruments. 
On an airplane cowl is a bewildering 
array of dials. Even the tank must 
have its two-way radio or its range 
finders. Almost any implement of war¬ 
fare, beyond the rifle, has its operator 
watching the movement of a slender 
dial needle. 

The production of the millions of 
instruments needed for defense has 
imposed on the instrument maker the 
greatest burden he has ever known. 
How well he does his job will affect 
the outcome of the world struggle. A 
look at the results to date are rea.s- 
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suring. For example, Uncle Sam ur¬ 
gently needed 5000 o.c. switchboard 
ammeters in a variety of ranges as part 
of a mine-sweeper modernization pro¬ 
gram. Although this represents a nor¬ 
mal year's production of this type in¬ 
strument for Westinghousc, the 5000 
were built and delivered to a half 
dozen navy yards in 28 calendar days. 
This is one concrete refutation of the 
often-heard charges of lagging produc¬ 
tion. Unseen behind this achievement 
lies progressive engineering that has 
created the relatively few but inter¬ 
changeable parts needed, and coordi¬ 
nation of products and methods that 
has nullified the disturbing effect of a 
wide variety of sizes and types. It is, 
in short, a tribute to the production¬ 
line, interchangeable-part idea that, 
fortunately for our defense program, 
has been so successfully incorporated 
into instrument manufacture just in 
time for the present emergency. It 
shows one thing more—the remarkable 
elasticity of the production-line system 
—the weapon with which the democ¬ 
racies will outfight totalitarianism. 

In addition to the thousands of 
standard instruments, there are many 
new types that have called for the 
utmost in engineering ingenuity, but 
which for military expedience must 
now be secret. In this group are those 
for aircraft blind landings, for protec¬ 
tion of vessels against magnetic mines, 
and scores of new aircraft radio instru¬ 
ments. 

WALKING WELDERS 
Make 80 Spot Welds 
In 12 Seeonds 

KlNee-action walking welding guns 
are the latest innovation in the re¬ 
sistance welding field. Developed by 
Progressive Welder Company, they per¬ 
mit performing of multiple welds in 
sequence in an automatic machine, 
where it is preferable to hold the work 
stationary in large fixtures. The man¬ 
ner in which this is done is illustrated 
in a machine developed for welding the 
back panel into a refrigerator shell. 

The machine is designed to handle 
two sizes of such shells, and welds one 
assembly while another is being loaded 
and unloaded. Shell and back panel 
are dropped over the locating fixture, 
which incorporates the lower electrode. 
Clamping is by air pressure. (One fix¬ 
ture has been removed, in the photo¬ 
graph, to show the clamping mechanism 
at the side of the fixture.) When a but¬ 
ton is pressed, the entire operating head 
of the machine moves to a position 
above the loaded fixture. Pushing an¬ 
other button starts the automatic weld¬ 


ing operation. The four gun points 
come down and make four welds. At 
the same time the chain has started to 
move. The motion of this chain is con¬ 
tinuous, carrying the heads of the weld¬ 
ing guns along. Weld time is controlled 
by an electronic timer. When the weld 
is completed, the pressure is off the gun 
points, and these points swing—under 
spring pressure—to a new position far- 



Pnsh-button operated 


ther along (depending on the amount 
the chain has moved). Another weld 
is made automatically, and the guns 
take another step. 

To complete one assembly, each gun 
takes 19 steps and makes 20 welds, 1% 
inches apart. While the shell is being 
welded, the other fixture is being un¬ 
loaded and re-loaded. The machine op¬ 
erating head now moves above over 
the second fixture and repeats the 
cycle, except that the movement of the 
guns is now in the opposite dhection, 
the chain reversing its travel at the 
end of each complete cycle of welds. 
Off-time, between welds, to permit the 
guns to move on to the next spot be¬ 
fore welding current comes on, is con¬ 
trolled automatically by a notched tim¬ 
ing disk. 

Time for the complete welding cycle 
is approximately 12 seconds, during 
which time 80 spot welds are made. 

SCRAP NICKEL 
Recovery Possibilities Up 
To 1,000,000 Pounds a Month 

From 20 to 40 percent of the total 
tonnage of alloy steels delivered by 
mills to manufacturers arc lost in ma¬ 
chining and other processes of fabrica¬ 
tion. Sometimes net losses may run to 
70 percent, and—in complicated opera¬ 
tions—up to 80 percent. Nickel content 
in the case of automotive and similar 
type low-alloy steels runs from slightly 
over 1 percent to over 5 percent. In 
stainless steels the figure often may rise 
above 10 percent. 

The alloying elements in these mate¬ 


rials are largely reclaimable, but in the 
past most of them have been lost— 
though the stainless steels, to an extent, 
have been an exception. They have 
been lost by a general practice of mix¬ 
ing the alloy-steel scrap with carbon- 
steel scrap and disposing of it as carbon 
steel. The extent of this practice is in¬ 
dicated by the fact that in the past 
year the residual nickel content in mis¬ 
cellaneous scrap as revealed by periodic 
examinations was approximately 0.05 
percent. 

This residual nickel enters carbon 
steel through alloy steel mixed with or¬ 
dinary carbon-steel scrap charged into 
the furnaces with pig iron. An average 
of 50 percent scrap is used in the usual 
furnace Charge. In other words, this 
nickel enters by mistake or failure to 
segregate alloy from carbon-steel scrap. 
It is too low in content to add appre¬ 
ciably to the qualities of the steel. It 
remains buried but under proper con¬ 
ditions could have been saved. 

During the past year approximately 
70,000,000 tons of steel were produced. 
At the average figure of 0.05 percent 
residual nickel this tonnage would 
account for 70,000,000 pounds of nickel. 
This nickel might well have been sal¬ 
vaged had scrap segregation been syste¬ 
matically carried out over the years in 
which, through cumulative effect, this 
quantity of residual nickel was being 
built up. 

Steel production is mounting rapidly. 
During the first eight months of 1941, 
for instance, more scrap was used than 
in any other year of the steel indus¬ 
try's history. Hence the concern of both 
government and industrial leaders for 
an intensified nation-wide salvage cam¬ 
paign* 

As indicated, segregation is the spring¬ 
board for recovery of essential alloying 
elements. It means far more, of course, 
than segregation of alloy-steel scrap 
from carbon-steel scrap. No general spe¬ 
cifications for such segregation accord¬ 
ing to percentage of nickel content have 
yet been completely outlined, though 
numerous divisions along these lines not 
only have suggested themselves, but 
also are being carried out in a number 
of cases. 

While all scrap containing nickel is 
valuable and should be segregated so 
that the nickel content can be salvaged, 
it should be obvious that scrap contain¬ 
ing 2i per cent nickel or higher is far 
more valuable to the producing mills 
than scrap which, through dilution, runs 
14 per cent nickel or under. On the 
basis of present nickel-steel consump¬ 
tion it is estimated that up to 1,000,000 
pounds of nickel a month may be saved 
for producers and users of these nickel- 
steels by careful scrap segregation.— 
Inco. 
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DOWN TO THE SEA FOR METAL 

If ever a search were conducted for the most versatile metal 
in commercial production, magnesium would probably finish 
at the head of the list. One third lighter than aluminum, it 
can readily be used in alloys of light weight and outstanding 
strength. Such alloys, usually involving aluminum, zinc, and 
manganese, are easy to machine. An example of the result¬ 
ing light weight of these alloys is found in magnesium alloy 
wheels for large bombers, which, substituted for aluminum 
wheels, show a weight saving of some 100 pounds. 

But w r eight and strength alone would not be sufficient to 
place magnesium at the top in versatility. It has other qual¬ 
ities that are of particular interest in wartime, yet are not 
unusable in times of peace. Thus, the metal can be ignited 
to bum at the intense heat of 1300 degrees, Centigrade, giv¬ 
ing off at the same time a brilliant light. If water is poured 
on the burning metal a violent explosion takes place. Direct 
a stream from a carbon tetrachloride fire extinguisher on 
such a fire and the deadly gas phosgene is evolved. Ignite a 
quantity of the metal in powdered form and an explosion will 
occur. These oxygen-hungry projjerties of magnesium make 
it ideal for use in incendiary bombs, tracer bullets, flares, and 
other wartime applications. 

It is not to be wondered at, then, that production of mag¬ 
nesium is being stepped up many times in an endeavor to 
make full use of its qualities for the diversity of purposes 
of war into which it fits. Yet, strangely enough, there was 
no commercial production of this metal in the United States 
until 1015, when supplies from Germany were cut off by 
World War I. During that year only about 87,000 pounds 
were produced in the United States; scheduled production 
for 1942 is several hundred thousand pounds. 

Like aluminum, magnesium does not occur as a free metal 
in nature. There are large quantities of magnesium-bearing 
ores in existence in some of the western states, but the prin¬ 
cipal source of the metal is brine from the ocean or from salt 
wells in the middle west. From these brines is extracted 
magnesium chloride which, in turn, is subjected to an elec¬ 
trolysis process to obtain the pure metal. Another method 
involves the reduction of magnesium oxide through the use 
of carbon and electricity, hydrogen being used in one of the 
steps to obtain the free metal. Still a third process has been 
developed, known as the ferro-silicon process, which, it is 
claimed, uses, less electricity than other methods, and is less 
expensive in other phases. 

Be that as it may, the one company in the United States 
that has pioneered in magnesium production, and which 
undoubtedly can most definitely be depended upon to indi¬ 
cate the present and future trends in the industry, is the 
Dow Chemical Company. With extraction plants at various 
ocean fronts and with brine wells in the middle west, this 
company is not only a metal producer but a fabricator as 
well. In such a position, and with huge expansion plans for 
war purposes well underway, this company, together with 
ten others now in the field, may seem to be in the position 
of war babies that will some day find themselves so over- 
expanded as to face possible industrial disaster. 

Such disaster might indeed be a possibility if it were not 
for two important factors. First, potential uses of magnesium 


in industry are just beginning to be explored. Second, Dow's 
operations in the extraction of magnesium from brine are 
only a part of a chemical business using the same basic ma¬ 
terial. From the same source are being obtained such varied 
finished products as bromine, iodine, alkalies, chlorine, and 
so on—all chemicals with huge present and potential 
demands. 

But to stick to magnesium for a moment: Increased pro¬ 
duction and improved methods have already resulted in 
decreased costs which may be expected to decrease still 
further as production is stepped up. This factor alone has 
made it passible to invade many fields hitherto closed to the 
metal. Aviation is, of course, the most obvious and the one 
that is receiving the greatest attention at the moment. It 
naturally follows, then, that the lessons being learned in 
building military aircraft are going to be applied to the air¬ 
craft industry of peacetime, and that magnesium alloys are 
going to loom large in plans of the industry after the war. 
Then there are the fields of the automobile, the railroads, the 
electrical industry, all of which will welcome the advantages 
to be had from magnesium alloys made available through 
low cost of the pure metal. Household appliances such as 
washing machines, vacuum cleaners, fans, and so on, when 
once more put into production, will find wide use for the 
light, strong, inexpensive alloys. 

With these facts alone in mind, the trend of the mag¬ 
nesium industry is a healthy one for the war of the present 
and the peace of the future. Couple it with the extraction 
of other raw materials from brine, mentioned above, and 
salt water, in the hands of the chemist, promises to loom 
large in the industrial picture. 


GLUE RELEASES STEEL 

T hat this is an age of metals, ami that this war is a war of 
metals, is one of those obvious truisms that upon investiga¬ 
tion discloses other factors which render the truism only 
partly correct. While the demands of armaments have thrust 
metals to the fore, these same demands have created vastly 
increased uses for man’s oldest constructional material— 
wood. And these increased uses are not only in civilian fields 
where wood is employed as an alternate for steel, but for 
military purfioses as well, where strength is needed but where 
the other qualities of metals are unnecessary. 

One of the factors that have contributed largely to satis¬ 
factory applications of wood in a diversity of uses has been 
the development of glues which are strong, weather resistant, 
easily applied, and not attacked by the fungus growths that 
can render some glues unsatisfactory for use over extended 
periods of time. 

Indicative of the trend in the glue industry is the fact 
that many government projects are using laminated arches 
made up of layers of wood securely bonded with glue. These 
arches are going into the construction of airplane hangars, 
armories, ship-building sheds, and factories. In addition, 
thousands of government workers as well as service men 
are being housed in dwellings of glued construction. In 
California alone, it is reported, there are some 5000 living 
units of this type. 

Aside from the savings that can be realized in structural 
steel through such wood and glue construction, there is the 
saving in nails which, at first glance, might seem unimpor¬ 
tant. But, it is estimated, 100 pounds of nails are saved in 
every FWA home now being put together with glue. Mul¬ 
tiply this by many thousand units and the sum total cer¬ 
tainly indicates a trend in future building construction. 
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THE LONE INVENTOR 

Edison, Howe, Whitney, and a host of others are names 
that conjure up visions of the lone inventor. Working long, 
weary hours, often under circumstances of dire need, e\en 
hunger, these men struggled on, reached the pinnacle of 
success through sheer inventive genius. That they often 
worked alone may have been a fortunate circumstance rather 
than a serious handicap. Coming before the era of inventors 
backed by the almost unlimited resources of the modern 
industrial research laboratories, these men have become 
symbolic of a period in the development of our country 
which often but erroneously is thought to be gone forever. 

True enough, inventing has today been brought to such a 
point of perfection by industry that casual consideration of 
the subject might easily lead to the conclusion that the day 
of the lone inventor is past. How far from actuality would 
be such a conclusion may be found by skimming the weekly 
list of United States patents issued, as published in the 
Official Gazette of the United States Patent Office. Here 
will be found recorded official recognition of hundreds upon 
hundreds of the brain children of individual inventors who 
have labored as faithfully, suffered as keenly, struggled as 
heroically as any of the honored inventors of the past three 
generations whose names are now part of our nation's indus¬ 
trial and scientific history. And—what is even more impor¬ 
tant to many—these brain children frequently form the 
foundation of fortunes for the men who gave them birth. 

No, indeed, the day of the lone inventor has not vanished. 
Today the opportunity for individual effort is as great as, if 
not greater than, ever before. Thousands of keen minds, 
rendered even keener by the pressure of industrial produc¬ 
tion necessitated by the exigencies of war, are at work 
throughout the country on new, often strange jobs, turning 
out the materiel demanded by our armed forces. As these 
minds are applied to the problems at hand, they are absorb¬ 
ing new knowledge, finding new ways of doing things better, 
faster, more easily. And, relaxing during hours off the job, 
these minds often and naturally dwell on the work of the 
day and of days to come. 

What is more to be expected, then, than to find the pos¬ 
sessors of these minds turning to home workshops and 
laboratories to try out new ideas, to experiment with some 
new twist that flashed out of a seeming nowhere into a 
receptive medium? 

Those whose intellectual curiosity or mechanical talent 
constantly urges them onward into fields of exploration have 
a bright and fruitful future ahead. They must not let the 
war ruin their perspective but, rather, should take every 
advantage of the opportunities being offered by the demands 
of the moment. There is great need of inventions for 
furthering our war efforts to a successful conclusion; there is 
likewise great need for inventions in civilian lines, particu¬ 
larly for use after the war. 

If, then, the individual inventor, as he develops his ideas, 
finds that some of them have no apparent applications today, 
he should not too quickly abandon them. Careful scrutiny 
may indicate future possibilities. Such inventions should 
be just as thoroughly protected as if they were going into 
production tomorrow; lack of foresight in this respect may 
lead to bitter disappointment and financial loss in the future. 
The effort and investment needed to obtain such protection 
is relatively small when compared with the losses that may 
be sustained when the need for the invention is discovered 
and it is found that protection is lacking.— A. P. P. 



FOR BETTER SHOOTING 

In the April and May issues of Field & Stream , Arms and 
Ammunition Editor Bob Nichols describes a new type of 
gun-mount, adaptable to .50-caliber machine guns and 
37-mm anti-tank guns. The compelling feature of this 
mount is its maneuverability which, while revolutionary 
compared to existing military usage for this class of fire 
power, is an old story to the American bird hunter. Like 
the shotgun at the hunter's shoulder, the machine gun or 
anti-tank gun, through application of this mount, may be 
rotarily swung through 300 degrees. Coincidentally with 
the rotary movement it can be elevated or depressed 90 
degrees. In a quoted letter appearing in one of the Field & 
Stream articles, the gun-mount inventor states the Army 
and Navy are “trying to hit dive-bombers and low-strafing 
planes with slow, fixed gun-mounts—too heavy and too 
slow to swing on the target . . . using three men to aim, 
sight, and fire one gun—an attempted co-ordination that is 
impossible to achieve in the split-second time allowed on 
fast-moving, twisting, and diving targets.” Although pre¬ 
sentation of the mount was made last January before all 
branches of the service and, writes the inventor: “all tests 
were completed successfully—and the test operator ended 
up by shooting a buzzard out of the air at least 500 yards 
out,” there has, at this writing, been no official adoption of 
the mount. While we are not in a position to substantiate 
the inventor's claims for the physical perfection of his 
mount, we heartily subscribe to the theory of maneuverabil¬ 
ity involved—as old, as tried, and as true as the technique 
of shooting game birds on the wing, or jackrabbits on the 
hop. In either offensive or defensive warfare the adoption 
of the theory of properly leading a speeding target—a 
theory proved sound by generations of American hunters— 
would, we believe, make it possible to knock more enemy 
planes and tanks out of action — A. D. ft.. IV. 

NAVAL ARTICLES 

In our issue for May we presented an analytical article 
on the battleships of the United States Navy, the article 
to be the first of a series. The present number does not carry 
the second article because of the war-time censorship to 
which Scientific American has voluntarily submitted. The 
manuscript of the second article was submitted to the Navy 
Department for approval, but such approval was not 
granted. As soon as we can obtain clearance, in a form satis¬ 
factory to the Navy Department and to the Office of Cen¬ 
sorship, these articles will be published.— O. D. M. 
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Harnessing the Sun 

Research on the Practical Problem of Power and 
Heat from the Sun: A Progress Report from M. I. T. 


JOHN A. SIBLEY 

A s man’s society becomes more and 
more complex, his energy require¬ 
ments increase at an immense rate. 
The cave man, whose only need was 
about 2000 calories of food a day, used 
the equivalent of about one half pound 
of good-grade bituminous coal per day, 
or about 200 pounds per year. Yet a 
modem man, living in the midst of 
thousands of mechanical devices which 
require energy both in their manufac¬ 
ture and use, consumes over ten tons 
of equivalent coal a year, or over a 
hundred times the energy actually 
needed by the body. This rate is 
constantly increasing; the last 60 years, 
during which America has changed 
from a young agricultural nation to 
the most highly industrialized nation 
in the world, have seen this country’s 
fuel requirements increase six-fold. As 
technological advances are being made 
every day, there is little doubt that an 
even greater supply of energy will be 
needed in the future. 

The sources of energy have likewise 
changed. During this same 60-year 
period, wood has declined in im¬ 
portance from 60 percent of the total 
to only 6 percent. Coal rose to a peak 
of about 80 percent in 1918 and then 
decreased due to the development of 
the oil industry. At the present time 
anthracite and bituminous coal supply 
about 45 percent of the total; petro¬ 
leum and natural gas supply about 36 
percent; water power supplies about 10 
percent; and the small remainder is 
furnished by wood, food, and wind. 
With the exception of wind and water, 
the supplies of these materials are be¬ 
ing rapidly depleted, and, although the 
problem at present is far from urgent, 
they may eventually be entirely used 
up. 

For many years scientists have real¬ 
ized the need of developing a new 
source of fuel and have been consider¬ 
ing the possibility of employing the 
vast amount of energy which is con¬ 
stantly being received from the sun. 
The earth and its atmosphere intercept 
the equivalent of 21 billion tons of good 
coal per hour, which means that in 
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three minutes enough energy is received 
to equal America’s consumption for one 
year. In the past, many devices have 
been built in an attempt to tap this 
immense flow of power, yet the results 
of these early experiments have been 
unrelated and undecisive. These in¬ 
ventions worked with varying degrees 
of success, but, until two years ago, 
when Dr. Godfrey Cabot’s gifts to 
Harvard and the Massachusetts Insti¬ 
tute of Technology made possible the 
establishment of research programs at 
the two schools, no scientific inquiry 
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into the basic problems of solar energy 
conservation had been made. The Har¬ 
vard group is primarily concerned with 
an investigation of the chemistry of 
photosynthesis, while a committee of 
the Institute is studying the physical 
problems of energy collection and 
utilization. 

Before proceeding further with a dis¬ 
cussion of solar power perhaps it would 
be well to destroy the optimistic pic¬ 
ture which is given by the above fig¬ 
ures of the amount of solar energy 
available. They are based on the 
amount received per acre of surface at 
a point outside the earth’s atmosphere 
and normal to the sun’s rays, which 
energy at noon reaches a total of about 


7500 horsepower. Of this power only 
about 5000 horsepower reaches the sur¬ 
face of the earth. If this energy is used 
to operate a heat engine, allowance 
must be made for the efficiency of col¬ 
lection as heat in a fluid, and the en¬ 
ergy rate drops to 3300 horsepower. 
Taking the highest attained value for 
the efficiency of converting such heat 
to useful power, the horsepower be¬ 
comes only 490. 

Thus far the calculations have been 
based upon sunlight normal to the sur¬ 
face of the collector. If the collecting 
system is mounted to follow the sun, 
in order to fulfill this condition, the 
different units of the system must be 
separated so that they do not shade 
each other during part of the day. Al¬ 
lowing a ground coverage factor of one 
third, the horsepower is cut to 163. 
Converting this figure to power over a 
24-hour period in summer in Arizona, 
the output becomes 83, or in winter 68, 
horsepower. Finally, considering the 
average number of clear days in New 
York the actual horsepower per acre is 
50, only one 150th of the initial figure. 

O ne may evaluate this answer in 
terms of dollars and cents and 
hence roughly determine the economic 
feasibility of employing solar power. As¬ 
suming that electrical power can be 
produced in a large modern plant at 6 
cents per kilowatt hour, or $53 per kilo¬ 
watt year, the output of a one-acre 
plant is worth $1900 a year. Figures 
on labor costs and maintenance are 
lacking, but optimistically assuming a 
high capitalization of 15 percent, there 
is $13,000 to spend on the entire plant, 
or $2.60 per square yard. As ground 
coverage was only one third, $8.00 is 
available to construct each square yard 
of reflectors, mountings, and acces¬ 
sories. This value is quite low and 
shows how slim the margin of profit 
is at present on a solar energy plant. 
It is evident that the degree to which 
solar power is to be utilized in the fu¬ 
ture depends upon the increase of these 
efficiencies, and it is toward this end 
that the research is being devoted. 

The first project in the solar research 
program at Massachusetts Institute of 
Technology is the study of different 
types of collectors and the develop¬ 
ment of one with the highest possible 
efficiency. The type of collector which 
has been perfected to the greatest de¬ 
gree is the simple, flat-plate type. It 
consists of a sheet of metal, or a body 
of some other material such as water, 
sulfur dioxide, or even sand which is 
heated by the sunlight. The bottom 
side of the plate is insulated and the 
top side is covered by a sheet of glass 
parallel to it with about an inch of air 
space between. When thus covered, 
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the plate receives practically as much 
sunlight as before, the glass transmit¬ 
ting about 90 percent, but the losses 
from the plate to the atmosphere are 
greatly reduced, the convection losses 
being eliminated due to forced stagna¬ 
tion of the air, and the radiation losses 
being eliminated because the glass, al¬ 
though transparent to the sun's rays, is 
opaque to the long-wave infra-red radi¬ 
ation emitted by the hot plate. Varia¬ 
tions in this design include the pro¬ 
vision of vacuum spaces instead of 
dead air spaces, and employing several 
gloss plates instead of one. 

As each additional layer of glass 
cuts down the losses, one would sus¬ 
pect that with sufficient layers a per¬ 
fect collector could be built, yet this is 
not the case. It is true that if the right 
glass is chosen there will be little ab¬ 
sorption of the sunlight, but there is a 
reflection loss of about 4 percent at 
each surface. Consequently, as one 
adds more plates, one ultimately 
reaches a point where the reduction in 
heat loss from the metal plate is more 
than offset by the reduction in in¬ 
tensity of incident radiation due to re¬ 
flection losses. This optimum number 
of plates varies, being less the greater 
the heat from sun and more the colder 
the weather or the hotter the collect¬ 
ing plate. 

It was in order to decrease these 
losses through reflection that the proc¬ 
ess of coating glass was developed by 
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Dr. Turner and Dr. Cartwright where¬ 
by the glass has a permanent surface 
of reflectivity approaching zero at one 
point of the spectrum. This important 
discovery has already proved valuable 
in many other fields, ranging from 
spectacle lenses to bomb sights. As yet 
the special glass has not been used in 
an experimental solar energy collector, 
but calculations indicate that its use 
should make possible the attainment 
of 800 degrees, Fahrenheit, without the 
use of mirrors, lenses, or other concen¬ 
trating devices. 

A second problem in designing flat- 
plate collectors is that of optimum tilt. 
Because of the simplicity of the de¬ 
sign, it is more economical to have the 


collectors mounted at a permanent tilt 
thin to have them follow the sun. The 
angle of tilt depends very definitely 
on the use to which the collected heat 
is to be put. If the purpose is the max¬ 
imum collection of heat during the 
entire year, tilting should favor the 
summer months. If, however, the ob¬ 
ject is to supply heat for a load which 
varies during the year, the tilt should 
favor the part of the year during 
which the load is the greatest. 

the many uses to which such col- 
" lectors may be put, perhaps the 
simplest is the heating of a house in a 
relatively cold but sunny climate. The 
system would consist of a well insu¬ 
lated tank from which water can be 
pumped to the collector and back 
whenever the collector is hotter than 
the tank, and a set of radiators 
through which the hot water could be 
circulated to heat the building. It was 
for research into this type of heating 
that a testing cottage was built on the 
Massachusetts Institute of Techno¬ 
logy grounds. For many months the 
plan has been put to a practical test, 
and valuable data are being obtained 
on the optimum number of glass plates, 
the best tilt, the ratio of roof to tank 
area, and the advisability of employing 
special types of glass. 

Another obvious use is the employ¬ 
ment of the sun's heat to run a steam 
engine, a hot-air engine, or similar de¬ 
vice which requires a heat reservoir. 
The cost of power production in a con¬ 
ventional plant depends enormously 
upon the size of the plant, and, there¬ 
fore, although the efficiency of solar 


l*)wer plants is small compared to large 
conventional plants, it nearly equals 
the efficiency of very small plants. It 
is not unreasonable to hope that future 
large solar energy converters will make 
power as c heaply as a fuel-fed plant. 

IN order to obtain efficiency in small 
solar plants, another type of heat en¬ 
gine is being developed—the thermo¬ 
pile. When two dissimilar, conducting 
materials arc joined to form a loop and 
the junctions kept at different tempera¬ 
tures, heat flows into the loop at the 
hot junction, a portion of its energy is 
converted into electrical energy, and 
the rest flows out as heat at the cold 
junction. This principal of thermo¬ 
electricity has long been known, and 
the possibility of electrical power pro¬ 
duction on a large scale by this method 
has often been considered and always 
dismissed because the effect is very 
small. As the result of recent research, 
the overall efficiency of the best ther¬ 
mopile is about 4 percent, but it is 
possible that intensive research will in¬ 
crease this value several fold. As the 
efficiency of the best steam power 
plants is only 25 percent, a small con¬ 
verter with an efficiency of 5 percent 
would be of great value. It is toward 
the development of more effective 
thermopiles that the second branch of 
the research program is directed. 

In order to form an effective couple, 
the two metals must have, in addition 
to high thermo-electric power, a low 
thermal conductivity in order to mini¬ 
mize the loss of heat flowing from the 
hot to the cold junction, and a high 
electrical conductivity so that there 
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will be low resistance losses. The ratio 
of thermal to electrical conductivity is 
known as the Weidemann-Franz ratio, 
and it is desirous to have this value as 
low as possible. Experiments have 
shown that alloys of zinc and anti¬ 
mony have a surprisingly low Weide- 
mann-Franz ratio while retaining a 
high thermo-electric power. By using 
an alloy of 43 percent zinc in anti¬ 
mony against a Copel alloy with a tem¬ 
perature difference of 400°, Centigrade, 
a moderately effective engine is formed. 

Thus far, only the so-called heat en¬ 
gines have been discussed. Both 
steam engines and thermocouples are 
devices which receive energy at a cer¬ 
tain temperature, convert part of 'this 
energy to useful power, and throw away 
the rest to a so-called heat sink at a 
lower temperature, and, therefore, their 
efficiency is limited by the Second Law 
of Thermodynamics. It is this law 
which states that the efficiency of a 
heat engine cannot be greater than the 
difference of the initial and final tem¬ 
peratures divided by the initial temper¬ 
ature; that was the reason for the 
sudden reduction of the value of solar 
power from 3300 to only 490 horse¬ 
power. As high efficiencies are thus im¬ 
possible if only the heat from the sun's 
rays is employed, scientists have been 
examining other properties of this radi¬ 
ation in the hope of finding other more 
profitable methods of power conversion. 

It has been found that the light 
quanta are able to knock electrons out 
of atoms or atomic lattices in crystals 
and produce an electric current, a 
phenomenon known as photo-electric¬ 
ity. This property of light is employed 
in camera exposure meters in which 
the current generated moves a galva¬ 
nometer needle, and thus measures in¬ 
tensity of illumination, and it is the 
project of the third branch of solar re¬ 
search at Massachusetts Institute of 
Technology to see whether this same 
method is applicable to large scale cur¬ 
rent generation. 

T he light-sensitive unit of such a 
device is known as a blocking layer 
photo cell, of which the copper oxide 
cell is typical. It consists of a massive 
plate of copper which has been oxidized 
on one side and then etched, thus pro¬ 
ducing a layer grading from cuprous 
oxide through all proportions of oxygen 
down to pure copper. The cuprous 
oxide surface is coated with a very thin 
layer of some other metgl, so thin that 
it is transparent to Kght quanta. A 
light quantum, on hitting the cell, 
passes through the metal cover and the 
cuprous oxide into the layer of com¬ 
position varying between copper and 
cuprous oxide, the so-called blocking 
layer. Here it succeeds in breaking an 


electron away from the crystal lattice, 
and this electron finds it easier to mi¬ 
grate toward the copper than through 
the copper oxide to the metal film. This 
unidirectional motion of the electrons 
constitutes an electric current. 

How important is this phenomenon 
in generating power from sunlight? 
Quantitative experiments have shown 
that of the visible light quanta falling 
on a cell only 5 percent succeed in free¬ 
ing an electron, and that the voltage 
efficiency is about 10 percent. The 
overall efficiency is, therefore, only .5 
percent, but, as in the thermocouple, 
it is possible that this efficiency may 
l>e increased as much as tenfold. Such 
an accomplishment will not be easy, 
however, for physicists actually know 
very little about what goes on in the 
blocking layer of a photo cell. In order 
to supply these data, a research project 
is being initiated in the Electrical En¬ 
gineering Department in connection 
with a broad program of study of in¬ 
sulators and semi-conductors, from the 
viewpoint of atomic physics. 

nnHE last of the Massachusetts Insti- 
tute of Technology solar energy proj¬ 
ects, like the one^ust discussed, de- 
I>eiids ujion the special properties of 
sunlight rather than on its overall en¬ 
ergy content. Everyone is familiar with 
the basic action in plant leaves whereby 
carbon dioxide and water are converted 
into carl>ohydrates and oxygen by 
means of sunlight in the presence of 
the catalyst chlorophyll. If man were 
able to copy nature and utilize light to 
produce substances of high energy con¬ 
tent, a vast supply of power would 
become available. This does not mean 
that research should necessarily be di¬ 
rected toward reproducing photo¬ 
synthesis in the test tube, but rather 
it should search for the necessary cata¬ 
lysts and conditions which would allow 
one to carry out some simple energy - 
storing reaction like the decomposition 
of water. A major problem would be 
to devise a reaction with suitable inter¬ 
mediate steps, in order that the small 
energy quanta of which light is com¬ 
posed could be employed one step at a 
time, just as nature undoubtedly does 
in the leaf of green plants. 

Research at Massachusetts Institute 
of Technology, however, is approach¬ 
ing this problem somewhat dif¬ 
ferently. Rather than attempt to pro¬ 
duce a stable product of great energy 
content, such as fuel or explosive, one 
may attempt to capture the eaergy of 
the intermediate products and convert 
it into electricity. It is necessary to find 
a photo-chemical reaction in which the 
imssage from an unstable to stable 
state can be made to proceed as the 
electrode reaction in a cell. Such an 


oxidation-reduction reaction which is 
now being carefully studied consists of 
an organic dye, thionine, and ferrous 
iron in the form of a ferrous sulfate 
solution. The reaction can be repre¬ 
sented in the following reversible 
equation. 

dye + Fe = leukodye 
(colorless) + Fe 

F erkic iron is a much stronger oxi¬ 
dizing agent than thionine; therefore, 
in the dark, all the thionine is in the 
form of the dye, and the iron in the 
reduced state. If the mixture is ex¬ 
posed to light in the range absorbed 
by thionine—visible light from 5000 to 
7000 angstroms—the thionine mole¬ 
cules become capable of oxidizing fer¬ 
rous iron. As the leuko compound is 
colorless, the reaction can be followed 
by watching the decolorization of the 
solution. This is the most light-sensi¬ 
tive reaction which has yet been dis¬ 
covered. As the composition of the so¬ 
lution changes by illumination, its elec¬ 
trode potential also changes. If two 
platinum electrodes are placed ill the 
solution and one is illuminated and the 
other kept dark, a potential difference 
is established and a current flows from 
the dark to the illuminated electrode. 

There arc two qualities of such a cell 
which must be determined if its indus¬ 
trial importance is to be ascertained: 
first the electromotive force produced 
by a given light intensity, and second 
the current which may be drawn from 
the cell. The variations in potential 
with intensity of light, with different 
concentrations of thionine and iron, 
and with solutions of different pH have 
been studied and optimum values de¬ 
termined. In order to produce power 
efficiently, the cell must be able to give 
a strong, steady current, but whether 
or not such efficiency can be hoped for 
it is too early to say. 

Thus research on converting the 
suns rays to useful power has only be¬ 
gun. Latest advances indicate that the 
likely fuel supply of the future is sun. 

• • • 


FUNNELS 


Stainless Steal Saves 
Over Four Tens Par Stack 


Destroyers —often referred to as the 
“greyhounds'* of the battle fleet—are 
required to operate on a comparatively 
low displacement, so that they can 
readily attain the high speeds essential 
to their effective use. Every ton of ma¬ 
terial that goes into the structure of a 
vessel of this class of warship, conse¬ 
quently, is given careful consideration. 

Just recently, for example, it was an- 
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nounced that the United States Navy’s 
newest destroyers will carry stainless* 
steel funnels. These funnels are said to 
be 4i tons lighter than the type used 
on destroyers built in previous years. 
This means that additional armor, guns, 
and torpedoes can be carried. 

Even though the sections of metal 
used in these funnels are relatively 
thin, the resulting structures are re¬ 
markably sturdy because of the high 
strength of the stainless steel, their 
welded construction, and the fact that 
adequate reinforcement is provided by 
corrugated stiffeners. The metals re¬ 
sistance to the corrosive action of salt 
air and exhaust fumes, and its resist¬ 
ance to shock, should also provide 
added safely under stresses to which 
they will be subjected when placed in 
naval service. 

REFRIGERATED 

Containers for 
Express Shipments 

A marked increase in variety of per- 
ishable commodities moving in its 
“refriger-ex” service has been noted re¬ 
cently by the Railway Express Agency; 
the system involves the use of refrig¬ 
erated containers especially designed 
for less-than-carload-lot movement in 
express service. 

The boxes, which are mounted on 
casters for easy handling, permit inside 
temperatures from below zero to levels 
above the freezing point and upwards. 
Dry ice is employed as refrigerant for 
extremely low temperatures and regu¬ 
lar ice for those of more moderate 
ranges. Quick-frozen foods and some 
serums, vaccines, and medical supplies 
usually require below-zero facilities of 
the container. 

The greatest traffic increases in the 
field, however, have been for products 
calling for water ice refrigeration. A 
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number of containers, for example, are 
assigned to the movement of blood do¬ 
nations, in hermetically sealed bottles, 
from Red Cross stations in large cities 
to the processing plant in each area, 
for the production of dry plasma trans¬ 
fusion units. 

The Church container is also being 
used on an expanding scale by large 
oyster shippers at Chesapeake Bay 



With portable display top 


points, in getting the shucked product 
to dealers over a wider area. Fifty two- 
gallon cans can be placed in a con¬ 
tainer, making a shipment load of 418 
pounds. 

The containers have likewise been 
found advantageous for LCL express 
movement of ice cream, dressed poul¬ 
try, frozen foods, fruits, vegetables and 
seafood, meat, hatching eggs, and a 
miscellany of other perishable products 
including serums, laboratory specimens, 
and unexposed motion picture film 
stock. When they arrive at their desti¬ 
nation they may be equipped with a 
portable glass top, enabling consignees 
to use them as refrigerated display 
cases, paying only a nominal fee for 
retaining the boxes as long as needed. 

TRUCKS 
Urgtd to Roplaeo 
Railway Mail Sarvica 

Establishment of additional high¬ 
way post office routes as substitutes for 
abandoned railway service is recom¬ 
mended by Smith W. Purdum, second 
assistant postmaster general. Efficiency 
of such routes is evidenced by the fact 
that three highway mail routes, using 
specially built trucks, were established 
about a year ago by congressional au¬ 
thority to substitute for abandoned 


railway mail service between Washing¬ 
ton, D. C„ and Harrisonburg, Virginia; 
South Bend and Indianapolis, Indiana; 
and San Francisco and Pacific Grove. 
California. 

LIGHTNING 
Cantinuliig Stadias 
Trap Biggest Balt 

Bolts of lightning hurtling down 
twin copper cables on a smelter stack 
30 feet taller than the 555-foot Wash¬ 
ington Monument, have been studied 
for science by engineer-detectives in 
Anaconda, Montana. One bolt was the 
most powerful direct stroke of lightning 
ever recorded. Its current totaled more 
than 160,000 amperes. 

This investigation is part of a nation¬ 
wide effort to learn more about light¬ 
ning, hence more about how to protect 
power lines and electrical apparatus 
from damage and resulting inconveni¬ 
ence or loss to power users. 

Sponsor of the study is the Westing- 
house Electric & Manufacturing Com¬ 
pany, whose research engineers devel¬ 
oped the “fulchronograph,” a device 
which enables accurate measurement of 
the intensity and duration of lightning 
strokes. Co-operating in the work arc 
engineers for the Anaconda Copper 
Mining Company and The Montana 
Power Company. 

“Current in the most powerful bolt 
recorded probably totaled about 200,- 
000 amperes,” W. E. Lee, Westinghouse 
representative, said. “Unfortunately, 
range of the measuring device was only 
160,000 amperes. Needless to say, ca¬ 
pacity of the instrument was increased 
to 200,000 amperes immediately.” 

Although voltage of the stroke was 
not measured, it is estimated that ap¬ 
proximately 15,000,000 volts would be 
required at the top of the stack, to 
cause the fulchronograph to register 
160,000 amperes at the bottom. Mo¬ 
mentary energy of the stroke probably 
totaled nearly two and one-half billion 
killowatts. 

If such an immense amount of en¬ 
ergy could be produced steadily at some 
gargantuan power plant, output of that 
plant would be approximately 57 times 
greater than the total installed capacity 
of all the nation’s generating stations. 
Total installed generating capacity of 
U. S. power plants was 42,435,863 kilo¬ 
watts as of June 1, 1041. 

“Bait” in the lightning “trap” at An¬ 
aconda comprises 20 vertical one-inch 
copper rods, five feet long. Mounted 
in a copper ring 60 feet in diameter 
which encircles the top of the stack, 
these rods extend skyward like spikes 
on a coronet. Each spike is coated with 
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lead to protect it from hot flue gases, 
and tipped with hard metal alloy to 
enable it to resist destruction as a bolt 
strikes. Two copper cables connect the 
ring atop the stack to the fulchrono- 
graph, which is installed in a small 
building at the base of the stack. Es¬ 
sentially, the fulchronograph comprises 
an electric motor and a slotted alumi¬ 
num wheel, the rim of which is filled 
with small strips of magnet steel pro¬ 
jecting like fins and rotating through 
two coils. The coils carry current from 
the lightning stroke being measured. 

Current in the coils produces a mag¬ 
netic field which is proportional to the 
surges of lightning current. The steel 
fin on the recording wheel which hap¬ 
pens to be passing the coils at a given 
instant is magnetized in proportion to 
the amount of current carried by the 
stroke, in time divisions as brief as 
40 millionths of a second. Character¬ 
istics of the stroke may be determined 
by the number of fins magnetized, and 
the degree of magnetization. 

COIL TESTING 
Qulekly Done With 
Now Machine 

Coil testing machines, for quickly de¬ 
termining all of the electrical proper¬ 
ties of a coil in one handling, are now 
available for checking the limits of 
insulation resistance, coil resistance, 



■levee tests, qelckly 


effective a.c. resistance, inductance, and 
shorted turns, as well as for checking 
effective turns, direction of windings, 
and other important properties. There 
are two types of machines: automatic 
and semi-automatic, each having hold¬ 
ers adapted to the special shapes of 
coils to be tested. 

One of our photographs shows a ma¬ 
chine of the semi-automatic type, capa¬ 
ble of making eleven tests in quick 
succession on each coil, and checking 
up to 250 coils per hour. In using this 


-MISCELLANY- 

machine the operator attaches the coil 
to holder at center of panel, pushes 
terminal wires into spring clips, and 
turns the large knob one step at a time. 
The design is such that at each step 
the pointer of the illuminated galva¬ 
nometer must cross the center of its 
dial by moving from left to right, or 
from right to left. The operator watches 
for this movement; if it occurs, he 
knows that the coil has passed that 
test. If the pointer does not cross the 
center of the dial for some one test, 
then the nature of the defect in that 
coil is shown by lettering on the knob. 

PAINT STRIPPER 

Heats and Scrapes 
With Santa Unit 

electrically heated tool which 
heats painted surfaces and wet wall¬ 
paper surfaces, and then permits the 
operator to scrape the surface with the 



Pall. •. pash, to remove polat 


same unit, can be operated on any 
conventional 110 volt A.c. or d.c. cir¬ 
cuit. This new device, manufactured 
by the Heating Equipment Company 
and illustrated in one of our photo¬ 
graphs, has a flat heating surface. When 
used for removing old paint or wall¬ 
paper which has been wetted, the heat¬ 
ing surface is applied and drawn over 
the paint or paper. A prompt forward 
thrust of the scraping edge cleans the 
surface of paint or paper, stripping it 
off without burning. 

The square scraping plate is regrind- 
able or replaceable and has four inter¬ 
changeable sharp edges. It is claimed 
that the heat from the unit keeps the 
scraper plate clean. 

WAR GASOLINE 
Sold to Public Contributts 
to Aviation Fuol 

Automobile owners are contributing 
to the huge stock of high-test aviation 
gasoline with which the United States 
proposes to win the war. This contribu¬ 
tion is being made in a new war-time 
motor gasoline, now being sold at most 


gasoline stations, according to Robert 
H. Colley, president of 'Hie Atlantic 
Refining* Company. 

“The new war-time gasoline starts 
just as easily on a cold morning, and 
in most automobiles will give just as 
good performance and yield just as 
much mileage. For that reason 95 per¬ 
cent of the automobile owners will not 
notice that there is a difference be¬ 
tween it and the gasoline they used to 
buy at the service station on the cor¬ 
ner,” Mr. Colley explained. 

“All gasoline blends are a complex 
mixture of petroleum compounds. 
Part are found naturally in crude oil. 
Others are products of the ‘cracking* 
process. Some have a fairly high octane 
rating. But usually other substances 
have to be added to give the blend a 
sufficiently high anti-knock value. In 
most cases tetraethyl lead is the sub¬ 
stance used. In others additional high- 
octane petroleum products are added. 

“Both these added substances are 
needed by the government to assure 
adequate reserves of aviation gasoline 
to meet any possible emergency, and 
to obtain the amounts required, the 
precious tetraethyl lead supplies have 
been rationed and the high-octane 
petroleum products requisitioned. 

“In order to produce a gallon of 
high-test aviation gasoline it is neces¬ 
sary to strip 16 gallons of motor gaso¬ 
line of these high-octane components. 
To this is added a petroleum hydro¬ 
carbon of very high octane value, 
manufactured from one of the choice 
components stripped from motor gaso¬ 
line. Then a final small dose of tetra¬ 
ethyl lead is used to bring the fuel up 
to the 100-octane mark. 

“That explains the difference be¬ 
tween the motor gasoline now being 
sold and that sold a few weeks ago. 
That difference represents the motor¬ 
ists’ contribution to keep American 
planes flying and help win the war.” 

BOMBER-FIGHTER 

Naw Dual-Purpose Plane 
Used by Brtyfib 

A new airplane with a dual personal- 
ity—fighter as well as bomber—has 
enabled the British to develop a tech¬ 
nique of bombing entirely new even 
among the novelties of modem aerial 
warfare. In a day when new planes 
are being equipped with superchargers 
to cruise in the heights of the substra¬ 
tosphere, this latest air weapon hugs 
the ground and even dips into hollows 
or ravines to hide from enemy fire. 

While most bombers are Heavy, lum¬ 
bering craft requiring for protection 
convoys of fast fighters or the shelter 
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of high altitudes and masking clouds or 
darkness, these new Ships need no es¬ 
cort and make no attempt at high- 
altitude flying. With military experts 
pinning their faith on intricate bomb- 
sights, these pilots use no aiming de¬ 
vices at all, according to Science 
Service . 

Machine-gun “strafing” from low al¬ 
titudes is something European fighters 
have been familiar with since the days 
of World War I. Dive bombers are by 
now taken for granted. But this new 
sort of “horizontal bombing” from 
planes grazing the tops of the hedges, 
and whizzing by at 340-mile-an-hour 
speed, has provided the Germans with 
a complete surprise. 

The British journal Flight reports it 
as fact that the Germans are building 
80-foot anti-aircraft towers in order to 
be able to shoot down on these new 
bombers. 

The new technique has produced its 
own problems in ballistics. When a 
bomb hits the ground from such a low 
height, it ricochets along the ground 
horizontally and hits the target from 
the side instead of from above. This 
is all right for a huge target. But one 
pilot who watched a companion attack 
a railway station reports that the 
bombs went clean through both walls 
of the station and exploded harmlessly 
some 800 yards away. 

The airplane is in some danger from 
its own bombs at such low altitudes. 
In order to be reasonably safe from 
the explosion of a 250-pound bomb 
such as those carried by the new Hurri¬ 
cane, an airplane must be at a greater 
height than 1500 feet—2000 feet would 
he better. To get around this, delayed- 
action bombs that do not explode on 
impact are being used, and formations 
have abandoned their sentimental at¬ 
tachment for the V symbol in favor of 
flight abreast. If one plane flew behind 
the others, the last man would be 
blown up by the bombs dropped by 
the leader. 

The regular procedure has been this. 
The planes cross the channel flying in 
formation at economical cruising speed. 
As soon as the coast of France is 
reached, they throw the throttles wide 
open and zip across country at full 
speed, some 500 feet per second. At 
this speed anti-aircraft fire finds them 
a very difficult target, and they have 
approached, passed, and gone before 
interceptor planes can leave the ground. 

The two bombs carried by each plane 
are both dropped at one time, some 
distance from the target to allow for 
the tendency to ricochet along the 
ground in the direction of the plane’s 
flight. Before their bombs explode, the 
bombers are already away—and no 
longer bombers. With their loads dis- 
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charged, these dual-personality aircraft 
become fighters with all the speed and 
maneuverability for which the Hurri¬ 
cane is famous, capable of dealing with 
any interceptor planes. 

• • • 

TRACTORS—Not mere thee 22 pereent 
of ell farms In the United States 
have tractors, bnt about 66 percent of 
all farms of mere than 100 acres have 
them. 

• • • 

PARTS CONTAINER 
Plastic Unit Holds Parts 
Visibly in Compartments 

Originally designed for holding fish¬ 
ermen’s flies and bugs, small transpar¬ 
ent boxes have found an even wider 
application in industrial and other uses 
where they are employed for holding 
small parts. Made of plastic, they are 



Small parts can't hide 


available with a variety of compart¬ 
ment shapes so as to be applicable to 
various types of parts. 

These transparent plastic boxes, 
made by the Shoe Form Company, 
make it easy to check stocks of parts 
without opening the box and, since the 
partitions also are transparent, there 
are no dark corners where small screws 
and parts can get lost. 

FLUORESCENT LAMPS 
Now Available in 
Small Sizes 

T wo new sizes recently added to Hy- 
grade Sylvania Corporation’s fluores¬ 
cent lamp line are the six-watt and 
eight-watt lamps. These small members 
of the fluorescent family are designed 
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Six wafts, eight watts 


for supplementary lighting purposes; 
for example, for instrument panels, in 
counter lighting, and over machinery. 
They are also suited for use in bed 
lamps, pin-up lamps, desk lamps, and 
for artistic direct or indirect illumina¬ 
tion of mirrors, pictures, walls, and 
so on. The six-watt lamp is nine inches 
long and the eight-watt lamp is twelve 
inches long. Both are J of an inch in 
diameter. They are made in two colors 
—8500° white, and daylight—and have 
an average rated life of 750 hours. 

CELLOPHANE BAGS 

Find Uses in 
Varied Industries 

T he famous Warner & Swasey lathes, 
now in great demand for armament 
work, come down the assembly line 
just a little smoother and faster be¬ 
cause of Cellophane bags. All smaller 
parts are tagged with a part number 
in the stock room, then loaded into 
Dobeckinun Cellophane bags. This 
keeps them intact, yet/fully visible to 
the operator, who does not have to 
open several containers before he lo¬ 
cates the right one. 

Since there are between 5000 and 
9000 individual parts in a turret lathe, 
a good job of housekeeping and of con¬ 
trol is needed to assure delivery to the 
assembly floor of all the parts when 
called for. The transparent bag system 
has been in effect nearly a year and, 
according to Warner & Swasey officials, 
is working out very satisfactorily. 

Another use for similar bags, this 
time with printed panels on the bag 
faces, has been found by the Leece- 
Neville Company for the packaging of 
repair parts. Some fifty different auto¬ 
motive parts are packed in these bags 
The white panel on the face of the bag 
is printed with a special ink which 
permits easy marking with pencil, 
crayon, or rubber stamp. 

When a bag is packed, the count, 
part number, and customer’s order 
number is written on the bag. This, 
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plus the transparency of the Cello¬ 
phane simplifies “checking in” the 
order when delivered to the customer. 
It also simplifies inventory and re¬ 
ordering as the contents of each bag 
can he checked without opening the 
bags or removing the parts. 

STEELS 

Developed In Pnacn, 

Used In War 

M any special steels originally pro¬ 
duced by the steel industry for every¬ 
day, peace-time uses such as automo¬ 
bile bumpers, carpenters* hammers, and 
piano strings, are now being used in 
large tonnages in the manufacture of 
machine guns, tanks, armor-piercing 
bullets, other implements of defense. 

Because the steel industry long ago 
learned how to make those steels well 
and in large quantities, it was able 
immediately to adapt its experience to 
the urgent needs of the national defense 
program. 

Among the many commercial steels 
now serving for defense is an alloy 
steel containing about 1.5 percent 
nickel and somewhat less than 1 per¬ 
cent chromium. Developed originally 
as a steel for axle shafts of heavy-duty 
trucks, today it is used in the tread 
mechanisms of tanks where service 
conditions are even more rigorous than 
in trucks. 

Another alloy steel with about 1 per¬ 
cent chromium and 0.1 percent vana¬ 
dium, is found in almost every home 
workshop in the country in the form of 
a hammer or some other hand tool. It 
is also to be found today as the steel 
from which the cocking lever pin of a 
machine gun is made. 

A plain carbon steel containing about 
0.8 percent carbon, has long been used 
by automobile manufacturers for the 
manufacture of bumpers. A springy 
steel, it can stand a lot of punishment 
before crumpling up or breaking. Those 
same qualities are useful today in the 
locking mechanism of machine guns. 
Another important part of machine 


guns is the firing mechanism which is 
actuated by a steel spring made from 
exactly the same kind of wire that is 
used to make piano strings. 

In adapting these and other steels 
from commercial to defense applica¬ 
tions, steel metallurgists frequently pre¬ 
scribe changes in heat treatment and 
fabrication procedures. These changes 
are ordinarily made to produce physi¬ 
cal properties different from those usu¬ 
ally found in the steels. 

Basically, however, a large number 
of the steels which today are building 
defense material are the same as those 
from which are made automobiles, pi¬ 
anos, bridges, washing machines, and 
the multitude of other peace-time prod¬ 
ucts of American industry. — Steel 
Facts. 

NITROGEN WELL 
Discovered While 
Drilling for Water 

P ure nitrogen gas flows from a re¬ 
cently drilled shallow well on a west¬ 
ern ranch, Harold Cook, consulting 
geologist of Agate, Nebraska, reports 
in Science. This is believed to be the 
first nitrogen well ever struck. The 
well was being drilled for water, Mr. 
Cook says, when it began to yield gas 
at a considerable pressure at a depth 
of only 156 feet. A sample sent to the 
laboratory of the United States Geo¬ 
logical Survey for analysis was found 
to be composed of 100 percent ni¬ 
trogen. 

Since an apparently large supply of 
pure nitrogen, all ready to use, may 
have value in the present war emer¬ 
gency, the new-found well has been 
shut down to conserve the gas until the 
test possible uses are developed. 

FULGURITES 

Made Artificially, Using 
"Hot" Lightning 

Engineers at the Westinghouse high- 
voltage laboratory recently caught 
man-made lightning in a bucket of 
sand to produce replicas of the glass¬ 
like fulgurites formed by natural light¬ 
ning strokes. “Since a temperature of 
about 3000 degrees is required to melt 
sand into fulgurites, these experiments 
give us definite knowledge of the tre¬ 
mendous heat which lightning can pro¬ 
duce,** Dr. P. L. Bellaschi, directing 
the experiments, reported. 

“Fulgurites might be called petrified 
lightning,’* the investigator explained, 
“since they have the same crooked 
shape as the bolts that formed them. 
Natural specimens occasionally are 


found buried in the ground, particu¬ 
larly in dry desert sands. They are 
glass-like tubes *of solidified sand, 
formed when lightning surges through 
dry earth in search of moist ground to 
neutralize its charge.** 

Because of the scarcity of natural 
fulgurites, the Westinghouse lightning 
engineers have shipped their first col- 



Maa imitates aatere 


lection of artificial specimens to the 
Chicago Museum of Science and Indus¬ 
try and are now preparing a second 
collection for the Franklin Institute in 
Philadelphia. 

“Natural fulgurites are discovered 
rarely, because conditions must be just 
right for their formation,” continued 
Dr. Bellaschi. “The sand must be of 
the proper composition to melt into 
the glass-like formation. And it must 
be struck with ‘hot* lightning—a type 
that lasts longer than average strokes. 
Only a small percentage of the strokes 
is of this hot variety. Also, since ful¬ 
gurites are concealed in the ground, 
they are discovered only by accident.** 

In the manufacture of artificial 
fulgurites Dr. Bellaschi used pure 
quartz sand, plus a small amount of 
feldspar sand to make the quartz melt 
more easily. The sand was packed 
firmly into a container about two feet 
tall and the end of an electric conduc¬ 
tor from the “lightning maker** was 
stuck into the sand. 

Then the generator was set to deliver 
a hot lightning discharge of 1000 am¬ 
peres. In a hundredth of a second the 
artificial stroke bored its own path 
through the sand and heated the walls 
of this hole white hot, forming the 
fulgurite. 

“A hundredth of a second is a long 
time for a lightning stroke to last,*’ the 
investigator commented “Some of na¬ 
ture’s bolts, as well as those produced 
in our laboratory, last only a few mil¬ 
lionths of a second. Such short strokes 
are known as ‘cold’ lightning, since 
they do not last long enough to create 
great heat in the substances through 
which they pass. However, they do ex- 
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How A Big Business Man Appears To His Wife 


"TOOK at him over there, grinning 
I a to himself! Strange how little a 
man can change in fifteen years! The 
big boss one minute—and like a little 
boy the next! 

"He was mostly 'little boy’ before 
we were married. He’d been coming 
around for a couple of years, and I’d 
just about given him up. Then, sudden¬ 
ly, he was very much a man , rushed me 
off my feet and almost before I knew 
it, we were married. 

"When we were newlyweds he was only 
a bookkeeper, and he’d come home in 
the evening all tired and discouraged. 
Other fellows at the office had been 
promoted, and he didn’t know what 
to do about it. One night I forgot 
myself and said, 'If you don’t do any¬ 
thing about it, Mr. Stick-in-the-Mud, 
no one else ever will!* Then I was sorry, 
when I saw how I’d hurt him. 


"But it must have made him think 
hard, because one evening the follow¬ 
ing week he came home looking as 
though he’d just robbed the piggy 
bank. He told me he'd enrolled for a 
course of executive training. He thought 
I’d be angry, because we were still pay¬ 
ing for the furniture. The 'little boy’ 
and the man, all mixed up! 

"After that, his whole point of view 
toward business seemed to change. One 
promotion followed another, until a 
few years later he became Treasurer of 
the company. Now he’s beginning to 
surprise me. Says he expects to be 
Vice President soon! 

"Of course, he’s just as modest as 
he ever was. He’ll tell you he got the 
breaks, but I know better. He got the 
breaks because he’d learned how to 
grasp them when they came. He’s really 
smart—and so was I when I said 'I do’ 


to a little boy turned man!" 

• • • 

What does the lady in your life think 
of your success? Get more of the 
Alexander Hamilton Institute's story 
in the famous little book, "Forging 
Ahead in Business.’’ Tells how the 
Institute’s timely training is helping 
thousands of men to do a better busi¬ 
ness job in these wartime days. Just 
clip and mail the coupon—today! 


Alexander Hamilton Institata, Inc. 

247 Astor Place, New York, N. Y. 

Please mail me without cost a copy of 
"Forging Ahead in Business." 

Name 

Business 

Address 


Position 
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A friendly welcome. 



1 Food that is famous. 
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Instant, willing service. 



Rooms with every detail planned 


for restful comfort. 


Convenience that saves time and taxi 
fare. Hotel Cleveland adjoins the 
Union Terminal and 
Terminal group, and 
is at the very heart of 
Cleveland, Ohio. 



ert explosive forces, shattering tele¬ 
phone poles and trees, blowing earth 
into the air, and causing thunder. 

“Since it lacks the explosive force 
of cold lightning, hot lightning does 
not cause thunder. It destroys quietly. 
Strokes of hot lightning sometimes last 
as long as a tenth of a second—long 
enough to set fire to wooden structures 
or melt sand, rock or power wires. 
Many natural lightning bolts have both 
hot and cold elements, and therefore 
can start fires as well as cause thunder.” 

PROTECTION 
Liquid Coating For 
Brickwork, Metals 

Designed for use\>n exposed surfaces 
in furnaces, kilns, incinerators, cupolas, 
and so on, a new liquid material avail¬ 
able under the name of Helfyre can 
be painted over the surfaces of refrac¬ 
tories as well as metals. The resulting 
coating protects against attack by slag, 
acids, and corroding elements at tem¬ 
peratures up to 3200 degrees, Fahren¬ 
heit. 

SAWDUST 
Sorvos at Fuel in 
HomeFurnaco 

W itu new installations of gas-heating 
equipment prohibited, possible pri¬ 
orities on additional equipment for the 
use of fuel oil, and transportation facil¬ 
ities needed for the moving of war 
materials proper, it may be that East¬ 
ern and Southern house-holders, as 
well as those in the West, will soon be 
looking to America’s abundant forests 
as a source of residential heat. 

This would be no news to thousands 
of western home owners who live in 
the vicinity of the forest products mills. 



Hopptr-ftd sawdust tornr 


For years chipped wood, mixed with 
sawdust, has beaaSsa important source 
of home heat in Tacoma, Seattle, Port- i 
land, and many other cities of Wash¬ 
ington, California, Oregon, and Idaho. 
In fact, 25 percent of Seattle homes 
use such heating systems. The idea is 
applicable to other parts of the coun¬ 
try because America's vast forest re¬ 
sources are scattered throughout the 
nation, and, for fuel, as well as in 
countless other categories, these re¬ 
sources can pinch-hit for war-scarce 
commodities. 

Chipped wood and sawdust haVte 
proved to be a practical source of 
home heat, an economical fuel, and 
one which presents no fire hazard since 
sawdust is naturally damp. In the type 
of burner shown in one of our illustra¬ 
tions, the sawdust and chips drop from 
the bottom of a cone-shaped hopper 
into a burning grate designed for in¬ 
stallation in an ordinary furnace. A 
hopper of sawdust will bum about 12 
hours under normal conditions and pro¬ 
vide plenty of heat with practically no 
ash. 

• • a 

FINE YARN—A type of yarn prod need 

on ordinary textile machinery for 

making typewriter ribbons, airplane 
fabrics, and fine dress goods, is so fine 
that it tahes tO miles off It to make oae 
pound. 

• a a 

PAGING SYSTEM 
Can Also bo Used for 
Privoto Conversations 

P rivatk two-way conversations be¬ 
tween any two or more points, conven¬ 
tional paging through loud speakers, or 
telephonic conferences can be had by 
the use of a new paging system recently 
placed on the market by Executone, 
Inc. 

Each station of the system comprises 
a hand-set telephone and a loud 
speaker; any number of assemblies be¬ 
tween two and 70 can be installed in 
any one system. The stations are con¬ 
nected through a branch to a six-con¬ 
ductor cable leading to an amplifier 
connected to any 110-volt A.c. source. 

In operation, a call is made from any 
station, the caller merely talking into 
the mouth piece of the hand-set while 
holding the paging button depressed. 
The name of the party being called 
thus issues from the loud speakers at 
all stations, and in addition, a signal 
light shows at each hand-set box. To 
answer, the person called lifts the hand¬ 
set at the nearest station and private 
two-way conversation is established. 
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Answering a coll on paging system 


All loudspeakers are then automatically 
silenced. 

For conference work, the person 
calling a conference pages the names 
of all men with whom he wishes to 
confer. These men then go to the 
nearest station, remove their respective 
hand-sets, and all stations are inter¬ 
connected for conference work. 

In addition to these uses, this system 
is being applied to broadcasting general 
messages to all departments. 

ARMOR-CRASHING 

Bullets X-Rayod by 
High-Speod Tubes 

F irst X-ray pictures of bullets as they 
crash through steel armor-plate are 
being taken by Army laboratory techni¬ 
cians at Frankford Arsenal. Twin X-ray 
units, each capable of delivering a 
charge of 300,000 volts in a micro¬ 
second (a millionth of a second) will 
be used for a series of Army studies of 
the action of bullets in flight within 
gun barrels and when they hit targets 
of armor plate or other materials. This 
research will be directed by Lt. Col. 
L. S. Fletcher, officer in charge of 
Frankford Arsenal Laboratory. 

Although a bullet travels at 2i times 
the speed of sound, the new X-ray pho¬ 
tographic technique, developed in West- 
inghouse research laboratories, permits 
making two separate exposures during 
the flight of a single bullet. The two 
X-ray machines stand side by side, and 
the elapsed time between the two ex¬ 
posures can be varied from a five 
hundredth of a second to a millionth 
of a second. Two exposures can also 
be made simultaneously. 

In the new ultra high-speed X-ray 
machine a series of six condensers and 
a power transformer are used. Drawing 
power from an ordinary 220-volt line, 
the condensers act as reservoirs, stor¬ 


ing up electricity for nearly a minute. 
When the condensers are charged to a 
limit set by central controls, they send 
a jolt of 2000 amperes at approximately 
300,000 volts to the X-ray tube. In 
the tube this energy is converted first 
into electrons and then a fraction of it 
to a tremendous surge of X-radiation 
which does its work in one-millionth of 
a second—almost as long as it takes a 
car, traveling at 60 miles an hour, to 
move a distance equal to a quarter of 
the thickness of, a sheet of writing 
paper. An intricate timing device en¬ 
ables operators to fire the two ma- 


T HIS is an ophthalmic lens, designed 
for the correction of vision. It meas¬ 
ures 43x+0 mm, 2 mm thuk. It weighs 
6 23 grams. Its refractive index is 1.5230, 
its mean dispersion, 0 00895 Its physi¬ 
cal chararteiistics are matters of scientific 
fact, hut they are no measuie of the effect 
it may have on a human life 

For, through the achievements of modem 
optical science, imperfect eyes arc no 
longer a handicap. The school child, whose 
mind might otherwise have been dulled by 
fault}' vision, today faces life undaunted, 
his eyesight defects corrected Business 
men, and housewives, go about their daily 
affairs with eyes equipped for today’s 
tasks. Older men and women, reaching the 
age when their eyes can no longer accom¬ 
modate for vision near and distant, need 


chines quickly enough to get two ex¬ 
posures of a bullet before it has moved 
more than a few feet. 

The first experimental tube which 
made possible ultra high-speed X-rays- 
was developed in the Westinghouse 
Lamp Laboratories at Bloomfield, New r 
Jersey, by Dr. Charles M. Slack and 
his associates. This tube generated the 
X-ray-producing electrons successfully 
for the first time without the aid of the 
usual heated filament. In tubes whose 
elements heat to produce electrons, 
speed of an exposure is limited to about 
one-hundredth of a second because the 


have no fear of Ions of visual efficiency.. 
Modern bifocal lenses, skillfully designed 
and fitted, restore comfortable Youthful 
vision, extend years of useful working time 
to aging eyes. 

So, in addition to its many contribution* 
of scientific optical instruments for gun¬ 
fire control, research and industrial pro- 
dueiion, Bausch & Lomb is filling a vital 
need as \meiica arms for war. Work¬ 
ers with properly fitted glasses have vision 
of top efficiency. That means fewer errors 
in work, less fatigue, greater production. 

BAUSCH & LOMB 

OPTICAL CO. • ROCHESTER, NEW YORK 


ESTABLISHED 1853 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 
FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 
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NO SERVANT PROBLEM 
NO TRANSPORTATION PROBLEM 
NO OWNERSHIP PROBLEM 

SC ALSO TO RKDUCI COSTS, INCLUDING, 
IMPORTANTLY, COST OF MIALS 


The Waldorf offers its “flexible-living” plan 
for 1942 on three different schedules: 

ASTORIA APARTMENTS.. .one-room apartments 

that “live” like three rooms...for restricted budgets. 

WALDORF ROOMS.. .large, homelike rooms and 

distinctive suites for individual or family living. 

THE TOWERS... distinguished apartment-homes... 
2 to 41 rooms...complete privacy...service pantries. 

Astoria Apartments, Waldorf Rooms and 
homes in The Towers are serviced by The 
Waldorf s skilled staff... including many 
tried-and-true employees from the original 
Waldorf. Concrete and steel, The Waldorf is 
one of the staunchest buildings in New 
York. On guard day and night are trusted 
employees, all U. S. citizens...all bonded. 

BOOKLET ON REQUEST 

THE WALDORF-ASTORIA 

PARK AVENUE • 49TH TO 50TH * NEW YORK 
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-MISCELLANY- 

that approximates the full strength of 
the sheet; and it provides ease in assem¬ 
bly and disassembly from the outside, 
equivalent to the simplest bolted con¬ 
struction. 

Many types of mobile structures 
have been fabricated with this new 
method. Motor truck bodies, bus bodies, 
railroad cars, and marine superstruc¬ 
tures are some of the applications 
where light weight, tremendous 
strength, and rigidity are of primary 
importance. The system has also been 
used successfully in the construction 
of machine housings, industrial build¬ 
ings, refrigerator lockers, farm build¬ 
ings, portable shacks, garages, and 
other structures of diverse uses 


GOLF BALLS 

To Bo Rocoverod for 
Furthor Uso 

A method for re-processing used golf 
balls, developed to meet the war-time 
emergency, was announced recently by 
United States Rubber Company. Golf¬ 
ers are therefore urged to save their 
used balls. 

It is claimed that the re-processed 
balls will look like new, except that they 
will be branded to indicate that they 
have been re-processed. They will have 
good playing qualities and will give 
service almost equal to new balls. The 
re-proce^sing will be accomplished with¬ 
out using any materials on the re¬ 
stricted list 

When balls are received for re¬ 
processing, they will be inspected and 
those balls which are out of shape, too 
old or too badly cut, will be discarded. 
The balls will be classified according 
to construction, the old covers removed, 
and new covers will be molded on the 
balls. 

The cover will be of Tjipetir, a 
social form of Balata, and the new 
cover will be identical to the covers of 
new balls The re-processed ball will 
then be finished, painted, and marked 
with its proper brand name, depending 
on its construction. 

Only the company’s own brands will 
l>e re-processed by this method. Indi¬ 
viduals are asked not to send balls to 
the company direct, because no pro¬ 
vision will be made for this service 
direct to consumer. When the plan is 
put into effect, players will be asked 
to turn in their used balls to their golf 
professionals. They will receive a mer¬ 
chandise credit which they may apply 
either to the purchase of new balls, as 
long as new balls are available, or the 
purchase of “Re-Processed” balls. The 
pros will return the used balls to the 
company as sizeable lots are accumu¬ 
lated. 


IMMIDIATK DELIVERY 
LATEST TYPE INDUSTRIAL A LABORATORY EQUIPMINT 


BRONZE GEAR AND 
CENTRIFUGAL PUMPS 



No 1 Centrirugal 
No. 4 
No. 9 


Inlet Outlet 



Price 

ll.lt 


Wife 

c. 

%8 

31.0# 


No. 

1% 

Gear 


Price $ 9.00 

No. 

2 



10.90 

No. 

3 


at* 

*' 11.50 

No. 

4 



12.50 

No. 

7 


ML* 

10.00 

No. 

9 


1 * 

10.50 

No 

11 


1%* 

“ 48.60 


$21.00 

27.60 

25.60 
32.00 

37.60 
40 60 

on request 



HEAVY DUTY TWIN 
COMPRESSOR 

Complete automatic twin cylinder outfit 
fully equipped with a heavy duty $4 
H.K motor, air tank (300 lbs. test— 
150 lbs A W.P.), automatic adjust¬ 
able pressure switch, gauge, check 
valve, safety valve and drainer, etc. 
Delivers 150 lbs. pressure. Displace¬ 
ment 1.7 cu. ft. per nun. 

Models S H G i/ 4 

12" x 24" tank A C. 110 or 220 v. 60 cycla 

$57.50 

16" x 30" tank A C. 110 or 220 v. 60 cycle 

$04.50 

Large stock of air compressors, /a H.P. to 20 
H P. A.C. and D C.. all voltages, 1 to 120 

C F M. displacement, built for all requirements. 
Additional data on request. 


ATTIC AND INDUSTRIAL PANS 



Helt driven, alow spued, exceptionally quiet 
In operation, highly efficient G K Motors 

THICK 

$45 00 
52 00 
57 50 
69 50 
92 50 


SIZE 

H P. 

BPM. 

CFM 

24" 

1/6 

660 

4200 

30* 

1/6 

540 

5800 

36* 

1/4 

415 

8000 

4 2* 

1/3 

390 

11500 

48* 

1/2 

360 

10500 



COROZONE 
OZONATOR 

An electrical device 
that comeita ordi¬ 
nal oxvgen into 
oaoiie Rev it allies 
and deodoriaea the air. Suitable for laboratory, 
factory, office or home 110 volt AC 
Only 10 watts. . 


$9.50 



AUTOMATIC 

CELLAR 

DRAINER 


pienare for rainy iieatton 
Keep >our basement dry 
at all times New im 
pioied Oberdorfer sump 
pump 

Tump built entirely of 
bronze, rust proof, Iona 
life 

Has Thrimal Overload 
J>evloe Toni lively depend- 
able anti protects motor 
in case pump stalls. 
Capaeltv 3,000 gallons per 
hour with >4 hp motor 
at low operating coat 
Model It-2400 unit com¬ 


plete with 
110 v . 60 

c,vcle motor 


$ 37.50 


I’nronditumalir Guar on* 
tr*H f.ii One Year. 
Literature Kent 
on Bequest 


Synchronous Motors 

New Emerson 100th HP, 90o R P.M HO 
volt 60 cycle hollow 25/32 abaft vertical or 
horizontal mount, no bam Has many ap¬ 
plications $7.00 



“RUSH” CONDENSERS 
TINNED 00PPER 

Designed for refriger¬ 
ation and air condi¬ 
tioning Has many 
other uses High heat 
transfer rapacity and 
great efficiency 


MAGNETIC GAS VALVES 

All llsaa in stock 
Prices on rqquqtt 


Sizes 7% x 12^ $3.25mlt 

Sizes 9% x 11% 3.50 M 

Limited number of larger sizes on hand. 


0 

?» 

15 


F0R0I0 DRAFT BL0WIRS 0QMFL1TI WITH MOTOR 


1/20 


PM 

CU FT MIN 

INLET 

OUTLET 

PRICK 

1750 

160 

4*4' 

8%* 

$22 00 

1750 

350 

GV4* 

3%* 

25 00 

1750 

535 

6 * 

4*4' 

90 00 

1750 

950 

7H* 

6 * 

37 SO 

1750 

1900 

0%* 

7 * 

75 00 


PRICES QUOTED ARE FOR AC 110 V. 60 CYCLES ONLY. 
OTHER VOLTAQES ON REQUEST 



PIONEER AIR COMPRESSOR CO., Inc. 

120-s CHAMBIRS ST. NCW YORK CITY. N. Y. 
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fhn mti'i ntnuj looting wo tih, invented by livut. Comm 
P V H IVowm [Pot ), nut^ority on navigation 'i tho 
l{jirmui I om;imn Wrcrni Second Sotting Watch It can 
ho mod for \nr iuiu navigation ov well ov i muni time 
tolling Jho lc»n(;/n**v IVi'fmi ir vf,»#l $6 5 



THE WORUTS MOST HONORED WATCH 

77ie unsurpassed technical and pro¬ 
duction facilities of the Longines fac¬ 
tory are proved by the great accuracy 
of Longines aviation watches. These 
same fine facilities make all Longines 
Watches better watches . They keep 
4ood time /or a longer time. Longines 
honors include 10 world*s fair grand 
prizes and 28 gold medals. Longines - 
Wittnauer jewelers show the new 
Longines Watches; also Wittnauer 
Watches, a companion line of moder¬ 
ate price, from $29.75—product of 
Longines-Wittnauer Watch Company. 



\truted Longinftt Trinidad |lu(' loft) ^V3.i0; 
or M - fair LA (fop nghf; *67.50; Worldi Foir itiop 
■, *67.5 0; Hal' of Farm 


brru^Uf *87 


SUGAR 

Shprtagt Has Its 
Good Hoqlth Points 

Most Americans have too sharp a 
sweet tooth, and a little sugar rationing 
will do them more good than harm, 
according to diet authorities. M. L. 
Wilson, assistant director of nutrition, 
of the health and welfare defense pro¬ 
gram at Washington, for example, de¬ 
clares: “Sugar rationing certainly will 
harm no one. People will meet the 
restriction on sugar by adding calories 
from other sources—sources which con¬ 
tain vitamins and minerals lacking in 
our refined sugar.” 

Dr. L. H. Newburgh, University of 
Michigan authority on diet, advises: 
“Don't complain about sugar rationing; 
it will be good for you. As a matter of 
fact, it would be a Godsend if there 
were no sugar at all. For, if there 
weren’t we would be forced to eat more 
grains, meats, milk, green vegetables, 
and other foods which give us every¬ 
thing that sugar does, plus much- 
needed B vitamins and minerals.” 

Dr. Newburgh points out that sugar’s 
only importance to our diets is its fuel 
value, and this may be readily replaced 
by a host of other foods which provide 
more than mere fuel. Milk is the best 
fuel substitute for sugar, since it also 
provides proteins, vitamins, salts, and 
fats. One glass of milk, he says, is 
equal in fuel content to four teaspoon¬ 
fuls of sugar. 

Whole cereals are a much more 
wholesome food than sugar, since they 
provide, in addition to fuel, vitamins 
of the important B group and 10 per¬ 
cent of protein. An ordinary portion 
of oatmeal, for example, is equal in fuel 
value to four teaspoonfuls of sugar. Per¬ 
haps those who “have always intended 
to cut out sweets” will find the push 
from Uncle Sam helpful —Science 
Service. 

BEWARE OF CADMIUM 
Net Safe for Use in Feed 
Containers 

Evidence of a public-health hazard 
in the use of cadmium for plating food 
containers and food processing equip¬ 
ment, says the United States Depart¬ 
ment of Agriculture, adds interest to 
results of tests made some time ago 
by scientists of the Bureau of Agricul¬ 
tural Chemistry and Engineering and 
Stanford University. 

Any cadmium-plated article coming 
in contact with food, particularly food 
with an acid reaction, reported the in¬ 
vestigators—Wilson, DeEds and Cox— 


is likely to contaminate the food and 
to cause acute ilhfess. Small quantities 
of cadmium taken in daily, the inves¬ 
tigators reported, can produce anemia, 
enlargement of the heart, and bleaching 
of tooth enamel—a bleaching similar to 
the effect of fluorides. 

Since efforts are being made to meet 
shortages of various materials, research 
of this kind is of high importance in 
insuring the public safe and sound 
substitutes. Cadmium is already 
branded as unsuitable as a plating sub¬ 
stitute for containers or for food 
handling equipment. 

ARTHRITIS 
Linked to Childhood 
Rheumatic Fever 

Evidence that chronic infectious 
arthritis in adults may have resulted 
from rheumatic fever in childhood is 
given by Dr. Archie H. Baggenstoss 
and Dr. Edward F. Rosenberg of the 
Mayo Clinic, according to Science 
Service. 

The two Mayo physicians feel that 
arthritis involves more than disease of 
the joints; that it involves the vital 
organs, the crippled joints being merely 
one expression of this malady. 

They examined the organs of 30 pa¬ 
tients who had had chronic infectious 
arthritis and found evidence of disease 
in the heart, kidneys, liver, and other 
organs. There was damage to the heart 
in 24 cases and in 16 of these the in¬ 
jury was indistinguishable from that 
caused by rheumatic fever. Also signifi¬ 
cant was the pathologic condition dis¬ 
covered in the kidneys. It was felt that 
heart and kidney damage was due to 
the same underlying set of causes. 

Drs. Baggenstoss and Rosenberg con¬ 
cluded there may be a relationship 
between chronic infectious arthritis and 
rheumatic fever, typically a disease of 
childhood. 

SAFE PORK 
Insured By Storage 
At Low Temperatures 

Trichinae which cause the serious 
disease trichinosis, will not survive in 
pork treated by adequate freezing, ac¬ 
cording to the United States Depart¬ 
ment of Agriculture. The thickness of 
the cuts of pork or the inside dimension 
of the container determines the length 
of time the meat must be subjected to 
a given temperature to destroy any 
trichinae that may be present. 

Pieces of pork or pork products not 
exceeding six inches in thickness must 
be stored for a continuous period of not 
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less than 20 days at a temperature not 
higher than 5 degress, Fahrenheit, or 
not less than 10 days at —10 degrees, 
Fahrenheit, or not less than six days at 
—20 degrees, Fahrenheit, to assure 
complete protection. For larger pieces 
or packages up to 27 inches in thick¬ 
ness, the storage period is doubled, ex¬ 
cept in the case of 5 degrees when the 
period is increased to 30 days. 

The Bureau warns that in many food 
locker plants, temperatures are not kept 
low enough to insure a complete kill in 
stored pork. 

GERM-KILLING 
By Ultra-Violet Light 
Has Groat Possibilities 

Rapid increase of air sterilization by 
ultra-violet light to include apartments, 
offices, private homes, military mess 
halls, barracks, and hospitals was pre¬ 
dicted recently by Dr. Theodore S. 
Wilder. He pointed out that “curtains’* 
of the invisible artificial sun rays have 
successfully lessened the occurrence of 
measles in selected Philadelphia schools, 
ami infections following surgery in 
hospital operating rooms, rejtorts 
Science Servtce. 

Ultra-violet light, the part of the 
sun’s rays which causes sunburn, is 
fatal to bacteria and apparently to the 
viruses, germs so small they cannot be 
seen under a microscope. 

In apartments with air conditioning 
the ultra-violet light would be espe¬ 
cially valuable, Dr. Wilder said, since 
“recirculated air has been proved to 
be a carrier of contagion. It may not 
be far fetched to hear a Mr. A com¬ 
plain that his invaluable secretary is 
laid up with grippe which he is sure she 
caught from his friend Mr. B 10 floors 
above him.” 

Private homes might provide ultra¬ 
violet sterilization for the nursery, par¬ 
ticularly where the infant has just 
come from a sterile hospital nursery. 
Further, ultra-violet light might take 
the place of the sheet, soaked in anti¬ 
septic, which used to be hung across 
the door of the sick room. 

Military hospitals, dispensaries, bar¬ 
racks, lavatories, mess halls, and rec¬ 
reation rooms might find ultra-violet 
protection es]>ecially valuable during 
winter and early spring in cold climates. 
Dr. Wilder warned, however, that “the 
mere presence of an ultra-violet source 
in a given room is no guarantee that it 
is accomplishing anything. Varying air 
currents and reflecting surfaces greatly 
alter the efficiency of the light,” and 
he added that the need of a particular 
situation for ultra-violet light should 
be determined by physicians, and its 
installation made by ex)>erts. 


U. S. Army Ughtlag Plaits, Ntw 

Gasolino Dr Ivon. 

"Delco*’ 1000 watts, 

120 volt direct cur¬ 
rent generator Sin¬ 
gle cylinder, 4 cycle 
air cooled 2Mi inch 
bore, 5 Inch stroke, 

1400 Kl’M, buttery 
start Ignition 
Weight 340 tbs 

Price $225.00 

Additlon.il data on 
request 





EDISON STORAGE BATTERIES 

Cells are In excellent condition. Complete with solu 
tlnn connections and trays I*rlc*s below are about 
10% of regular market price Average life 20 years 
Two-year unconditional Guarantee. 

A 4 Amp lira 150 

(■a $G OO 

LA-0 Amp Hr* 223 1 

Ft) 6 00 

A 7 Amp Hr* J .02 

F-fl 7 OO 

A 8 Amp lira IOO 

M 7 OO 

R 2(J-3j Amp Urn '17 

K» » BO 

M-S Amp Urn l 1 

Eh 2 OO 

1,-20 Amp lira 13 

Ee 2 BO 

40 Amp Hr* 2% 

Pr 4 OO 

All cell h 1 2 volts en<.h 
ASovo prices arc per unit cell For 6 roTt system 
use 5 cells 12 v| 10 cells, 110 vt - KM cells Note 
On all cells 75 amps or less an additional chaige 
of 10% Is to be added for trays 

U. S. ARMY TELEGRAPH SET 

Signal Corps telegraph key and sounder 
mounted on mahogany board Oper¬ 
ated on 2 dry cells. . .. $5.95 




S. ARMY TELEGRAPH SOUNDRRS 

50, or 


All brand on wood base. 20, 
200 ohma Bunnoll 


$5 95 


TELEPHONE SWITCH DIALS 

"Kellogg" 4 terminal, 10 rtlgitd Diameter 

2 %”, new ... $3.50 


TELEGRAPHIC TAPE RECORDER 

Makes written 
record of code 
on paper tape 
Ideal machine 
for learning 
< ode oj teach¬ 
ing code to 
gtnups Radio 
men cun eas¬ 
ily ndapt it 
to dhort-wavc 
teCelVi-IH for 

taking perma 
nent tecoids 
of code messaged Double pen permlls dlmtil 
taneoud recording of two messages Pens 
operated by battery and key while tape 
feeder Is spring driven Made of solid bums 
on heavy Iron base Uhc fu 1 on Hie, buiglar 
alarm and watchman systems May be used 
to Intercept telephone dial calls 10 ohms 
“ ' lilt « * - 

Reconditioned $30. 



Rebuilt A finished, 

like new $47.50 


GLASS MERCURY TUBE SWITCHES 

3 amp. . . $1.25 10 amp $2.25 

6 amp . 1.95 20 amp 2.95 


TRANSMITTING 
CONDENSERS, 

operating 

:‘/,• .) 500. rap 004 

Dubiller, 

If Dubiller, vised 10.00 

—F Wlrel ™ 8w %, 0 n S5 

Wireless Spec m»ed 

1 Condenser. Dubiller, mica, op volts 8.500. «ap 
004 . . * 7 50 


NICHROME WIRE 

in atui k 

SIZES prom £39 to 001 


MAGNET WIRE 

STZES #26 to #42 In slmk 
COTTON OR SILK COVERED 
ONLY May we quote you 


SIRENS Va H. P. NEW 

Universal AC A DC 120 volt Portable 
Weatherproof Limited number 


$75.00 


Your Own Searchlight 

S. Army Parabolic Mirror 
Pracitlon piality 

FOCAL -GLASS 
DIA LENGTH TIUOKNK8S PRICK | 
11 In 4 In V* In. $15. 

30 In \2% In 7/16 in 75. , 

36 in. 18 In 7/16 in. 185. ] 

Made by Bausch A Lomb & Par¬ 
sons Pcrfoctly ground ami high¬ 
ly polished 

A low 60 in. slightly ustd mttal 
mirrors on hand. 



BAROGKAFH. FKIKZK, 7 Day Graphic, 7 
Jewel movement, 28 in to 31 in attnos. 
pressure by 20ths 8 Vacuum Cylinders 3% 
In (Hit hinge cover, glass fiont, , 

mahogany oust*. Price .555 UU | 


U. S. N. AEROMARINE COMPASSES 

Suitable for ear, boat or plane made for 
Navy 

All at fraction of orig¬ 
inal CO»t ($60 to $140) 

MAKE 

Kollsman .. 

5° grad 
Pioneer 
1° grad 
6 9 grad 
Air Control 
1° grad 
6° grad 

If oloetrle illumination 
detired, add $2 SO 


$27 SO 


32 51 
27 SO 


35 00 
27.50 



TUNQSTER CONTACT DISCS 

1%" din. — 1/16" thick. Par. metallic 
tun,.trn rontart. Muclilnr.1 and polished 

$2.00 »a $3.00 l»cr pali 



U. S. ARMY 
AIRCRAFT MICRO¬ 
PHONE 

Manufactured by Western Elec¬ 
tric, JtrcHHt type carbon micro¬ 
phone tianmnittcr, noise proof, 
complete with coni plug and 
breastplate Exceptional R 

value . 5Z.UD 


U. 3 . ARMY ALIDADES 

Hardwood, metric scale. 0 15 cin and reverse, and 
log. scale hairline sight Hplrit level 45° qr I 
angle adj type, made In Franco I 


HAND CLINOMETERS. PENDANT 

U 8 Army Engineers, Geologists. Survey- . 

log. Mapping, etc Magnifying Eyepiece 53.50 


U. S. ARMY LIQUID COMPASS (Sparry) 

Bronze Jewel bearing Leather cane , 

2%" diameter, 114" high ... $2.50 ] 


U. $. Army Englnaars Prismatic 

Compass . 

Pocket type 360° Limited quantity $10.50 


HUTCHINS0R PRISMATIC COMPASS 

3 in dia. bra**, black enameled, Im¬ 
proved pattern with opening In lop. , 

floating jeweled dial 2 in, Bach . . $16.50 | 


DYNAMOTORS D. C. to D. C. 


24-7V) volt Gen Electvlc 200 
mlJN .. $27.50 

24-1000 Gen Elec 1000 mills 

$50 00 

12-350 Tolt 80 mills 

12-750 volt 200 ml)la 

32 350 volt 80 mills 

32 300 volt 60 mills. 



118.00 | 


8.00 

7.50 


“Vttdor-Root” Ravolation Coanttr 



Six number, (909999) non-reset, dimensions over¬ 
all r,W long, lU m wide, and 1-5/16' high Nu 
merala Vi* high, nickel plated Special.$7.50 


MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dipt. S.S., 120 Charters St., Ntw York City 


JUNE 1942 • SCIENTIFIC AMERICAN 


*97 











--SCIENCE IN INDUSTRY- 

Industrial Growth 

New Products and Processes That Reflect Applications 
of Research to Industrial Production 


MAKEYOUROWN 

TELESCOPE 

at a cost of less 
than $25, 

warkiag from iHxptiilvi, 'pre¬ 
pared fats of floiii abrasives, 
and pitch, and by fallowing tba 
practical, detailed instructions 

"AMATEUR 

TELESCOPE MAKING'' 

This beginner’s book, from which 
more than 25,000 telescopes have been 
made by amateurs, gives elementary 
information on how to plan and build 
the mounting, how to grind, polish, 
and accurately shape the essential 
glass parts by hand. AH necessary data 
are presented in easily understandable 
form. 

Ovor 500 pogos Ptohrnly fffnstrotnd 

$4.00 postpaid, domestic 
$4.35 foreign 

SCIENTIFIC AMERICAN 

24 WMf 40th Str.at, N,w York. N. Y. 


Owners of 

“AMATEUR TELESCOPE MAKING" 

who have been bitten deeply by the 
hobby bug of glass pushing will find 
a competent guide to advanced mirror 
technique, flat making, eyepiece work, 
telescope drives, aluminizing, observ¬ 
atories, and many other aspects of 
the optical hobby in the companion 
volume 

“AMATEUR TELESCOPE 
MAKING-ADVANCED" 

This is a wholly different book 
from “Amateur Telescope Making.” 

650 pages 359 illustrations 

Over 300,000 vsords 

$5.00 postpaid, domestic 
$5.35 foreign 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 


CLEAN? 

Simplt Tost for 
Matol Ports 

F or blemish-free metal finishing- 
enameling, plating, galvanizing, tin¬ 
ning, and so on—it is imperative that 
the product be chemically clean—free 
of ail foreign material. 

Although these parts may look clean 
as they come from the cleaning room, 
it is entirely possible that traces of 



Cleanliness test via open door 


sand, scale, or other extraneous mate¬ 
rial may still be adhering. When that 
happens rejects in the finishing room 
become a certainty, with a consequent 
waste and loss of production. 

The simplest of all tests on iron cast¬ 
ings, forgings, sheet steel (except stain¬ 
less) , and so on, is to make a sat¬ 
urated solution of copper sulfate (blue 
vitriol) to which a slight amount of 
sulfuric acid (2 percent) has been 
added. The use of this solution serves 
to detect the presence of iron in any 
form, including its alloys, by forming 
a bright yellow copper coating on the 
surface of the article tested. 

Where sand, iron oxide, or foreign 
material is present, the surface will re¬ 
main in its original color or may be 
blackened. 

The material suspected of being 
chemically unclean can be tested either 
by immersion in the solution or by 
rubbing the solution on the work with 
a swab, such as the type used for throat 


painting. Special emphasis should be 
given to the fillets and cavities in the 
piece, if enameling or plating is to fol¬ 
low. It is a good idea to renew the 
solution or redip swab for each test. 

For abrasive blast cleaning, it is a 
simple matter to determine when all 
pieces of a load in a Wheelabrator 
Tumblast are evenly cleaned, because 
all the operator has to do is stop the 
abrasive blast, open the machine door 
and conduct the test on a few selected 
pieces. Should additional cleaning then 
be necessary, the door can be quickly 
closed and the blasting resumed for as 
long as is required to remove whatever 
objectionable material may be present. 

SAND BLASTING 
Equipment For Design 
Cutting, Paint Removal 

A light-weight sand blasting gun, 
equipped with a gravity-fed reservoir 
with a capacity of % pint, is now avail¬ 
able for cutting designs in plastics, 
stone, glass, and so on. The same unit 
is also suitable for cleaning paint from 
small areas and for sand blasting small 
castings. 

One of our photographs shows the 
complete sand blasting outfit including 
a portable compressor with a driving 
motor; the gun itself can also be op¬ 
erated on any compressed air source. 

Abrasive from the reservoir is fed to 
a hardened-steel nozzle and is de- 



Complot#, roady for at# 


$98 


SCIENTIFIC AMERICAN • JUNE 194$ 





SCIENCE IN INDUSTRY- 


livered in the air stream when the trig¬ 
ger is pulled. The gun and its portable 
air supply source is manufactured by 
Paasche Airbrush Company. 

PAPER TUBES 

Manufactured With 
Precision Tolerances 

Paper tubes for electric coils, pro- 
duced by the use of a specially adapted 
heat die machine, are now being made 
to precision specifications. 

Heavy compression insures strength 
and resistance to collapse, accuracy in 
sizing, superior dielectric properties, 
lower moisture absorption rate, square 
comers, and straight side walls. 

The improved tubes, produced by 
Precision Paper Tube Company, are 
preliminarily formed of dielectric kraft 
or fish paper, or a combination of both. 



Also In roands and ovals 


The paper is spirally wound on a steel 
die in an automatic machine. The tube 
is then pushed pneumatically through 
the new heated compression die which 
effects an added compression of about 
10 percent. Tubes made by this process 
can be obtained in round, oval, square, 
or rectangular cross section and in con¬ 
tinuous lengtlis of any wall thickness 
with any inside or outside diameter. 
Tolerances are held to 0.002 of an inch. 

COMMUTATORS 

Kept Clean With 
Non-Clogging Stono 

Excess film and dirt caused by heavy, 
continuous power loads on motors can 
be easily and quickly removed from 
commutators with a new cleaning stone 
announced by the Ideal Commutator 
Dresser Company. The stone cleans 
while the motor or generator is run¬ 
ning. It is used by simply holding it 
against the commutator and slowly 
moving it across the face. The stone 
does not dog, nor cut the commutator. 
It also deans film from the brush seats 
and helps to re-seat brushes. 



Cltaa commatatorg sarva best 


So called “excess color,” “skin” or 
“film” resulting from oxidation around 
paper mills, chemical plants, printing 
departments, Diesd locomotive genera¬ 
tors, and so on, are all removed—only 
the “electric film” remains on the com¬ 
mutator assuring perfect commutation. 
Regular cleaning of commutators will 
help in keeping motors and generators 
on the job 24 hours a day. Only a clean 
commutator can be expected to func¬ 
tion properly, with reduced noise, uni¬ 
form brush wear und minimum chatter¬ 
ing and sparking. 

NO SLIPPING 
Wh«n Floors Are Coverod 
With New Powder 

To provide traction on floors near 
machines, work benches, and other 
areas that tend to become slippery, a 
material in powder form has recently 
been put on the market by Theo. B. 
Robertson Products Company. The 
]>owder not only prevents slipping but 
absorbs oil and grease and is swept up 
and replaced when it becomes dirty 
and saturated. 

OIL REMOVAL 

From Matal Surfaces 
With Special Liquid 

An industrial cleaning material for 
use in washing machines quickly re¬ 
moves heavy coatings of mineral oil 
from metal surfaces and leaves a rust¬ 
preventing film. This liquid, manufac¬ 
tured by Quaker Chemical Products, is 
used in the proportion of one gallon 
with 25 to 75 gallons of water and the 
resulting solution is maintained at a 
temperature of ISO to 175 degrees, 
Fahrenheit. It is claimed that the solu¬ 
tion will not attack metals and that 
there is no danger of fire or explosion 
through its use. 

The oil that is removed by the action 
of the solution floats to the top and 
can be skimmed off. Thus the only solu¬ 
tion which is lost and requires replace¬ 
ment is that which is removed from 
the machine on the washed metal parts. 
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The DKCIMALIZER shows In » fw simple 
manipulations just where to place the decimal point 
in the result of dny computation involving several 
elements, part or all of which may he decimal*— 
for example. In such a problem afl (9 x 0433 x 74 1 
x 3 8) 4- (245 x 0093 x 88). The DECIMALIZRR 
removes that “decimal point hazard'' inherent In 
computations made with the slide rule or otherwise. 

Packet size; durable (stainless steel); exceedingly 
smooth In action Furnished In leather case, with 
complete directions for using Price $3. postpaid; 
with extra, easily interchangeable scale which en¬ 
ables the Instrument to perform extended multipli¬ 
cation and division. 50 conts addlnonal. Money back, 
if returned within 10 days 

GEORGE H. MORSE 

927—-28th Street South Arlington, Vn. 


BLACK LIGHT 

(Ultraviolet) 

Lighting outfits and UV lamps for all purposes. 
For — Oil Sand Recognition, Necrotic Diseases 
Criminal Investigation, Medical and Chemical 
Research, Spectacular and Stage Effect, Germici¬ 
dal Destruction, Laboratory, Fading Tests, etc. 
Write for Information and Catalogs. 
KEESE ENGINEERING CO. 
Hollywood, Calif. Dept. 8 FL 

Lighting Engineers for 60 years 


Experimental and Model Work 

Tint Instruments and Fine Machinery 
Inventions Developed 
gpseisl Tools. Dies, Gear Cutting, Eta. 

HENRY ZUHR, In*., 187 Lafayette 8L, R. T. O. 


FOR A NEW THRILL 



Card anil Photo 
STEREO- 
MIRROR 


Single pictures and prints ap¬ 
pear in three dimensions when 
seen with our scientific device. 
Thousands are delighted with it. 
Order one today. Price $4.50 


NU-MIRROR COMPANY 

BRIDGEPORT, CONN. 
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EYESIGHT? 


Try th« N«w 

PIKE Electric 


R*ad»r 

A boon for elderly 
people and others with 



poor eyesight. Wonder¬ 
ful for doctors, sciefi- 
tists and draftsmen. 

Write for free Information 
and details or this new in- 
' rention that make* reading 

1 

matter 3 times larger 

I C. W. PIKE & CO. Elisabeth. N. I. | 


ALNICO MAGNETS 


S t r o n k 

enough to 
balance in 
mid ' air 
Can be used for hundreds of 
experiments $1.50 pair. 

By placing a l\ t oz slug of 
ALNICO in a soft iron yoke or 
frame, it will lift 30 lbs if in 
contact with n polished sur¬ 
face Complete $4.00. 
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ARMY-NAVY BARGAINS 


Havenmcka .. $0.75 Cart. Belt $0.«0 

Hobbles ... .50 Hope Lariat. .75 

Helmet Eafle .85 8word Bayonet 1.75 

Europ. Cutlaas 2.50 Model Cttiinoii 7" 1.75 

76th Anniversary Catalog 1865 1940. 308 pages, over 
1,000 illustrations or plHtols, rifles, flaggers, medals, 
Hiding, etc., mailed for 50 cents 1942 circular for 
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STUDY AT HOME for Per¬ 
sonal Success and larger Earn¬ 
ings 31 years of successful 
student guidance assures expeit 
instruction LI. B. Degree 
awarded All text material fur¬ 
nished Easy payment plan Send 
for FREE BOOK—“l.aw and 
Executive Guidance,” at ONCE 


AMIRICAN KXTCNSION SCHOOL OP LAW 
Pap». SA-4, » «i»» Huron St. Chkoqo. III. 


CAN AN INVENTOR MAKE 

MONEY 
TODAY 


IN 1941 alone over 4,000 As 
I slgnmsntH of Patents a month 
were made by imentors to manufac¬ 
turers or individuals This shows to¬ 
day’s demand for new patented inven¬ 
tions. If you have ideas, write for our 
FREE BOOK, "Protect. Finance pad Bell 
Your invention*’ that gives you the complete facts, foeclal 
form "Invention Ueoord" also mailed FRICK. No 
Obligation 

McMORROW A BIRMAN 

Naolstarad Patent Attorneys, 17S-W Barrister vfdfl.Wash.,D C 
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Post-War Possibilities 

Extensive Growth Forecast in Employment, in Both 
Manufacturing and Service Branches of Aviation 


ALEXANDER KLEMIN 

Aviation Editor, Scientific American 
Research Professor Daniel Guggenheim 
School of Aeronautics, New York University 

S tudevin at several universities 
have written us for information 
on post-war aviation, a subject which 
seems to be providing the colleges with 
possibilities for theses. We have been 
loath to venture into the realms of 
prophecy A Fortune Magazine Round 
Table has l>een much bolder. If E. R 
Breech, Board Chairman of North 
American Aviation; E. P Warner, of 
the Civil Aeronautics Board, and Fred¬ 
erick C. Crawford, President of Thomp¬ 
son Products—certainly authorities on 
the subject—are to Ik 1 believed, the 
outlook for jKKst-war aviation is an ex¬ 
cellent one. 

Even if wc achieve a complete vic¬ 
tory over the Axis, there would be 
needed 31,000 military planes to jxdice 
the world—since this time we would 
not allow our present enemies to get 
into further deadly mischief. The main¬ 
tenance and ultimate replacement of 
these planes would, in itself, provide 
employment for 100,000 workers. Mr. 
Breech thought that the volume of pri¬ 
vate planes might reach 10 to 1.5 per¬ 
cent of the automobile industry’s vol¬ 
ume in five to ten years, but could not 
take up the slack in employment for 
the four or five hundred thousand men 
now employed in aviation Mr Craw¬ 
ford was much more optimistic. “Peo¬ 
ple have not yet become accustomed to 
this convenience We have not seen 
anything yet. I think air transporta¬ 
tion of perishable goods is coming. 
People have no conception of the land 
crews that will l>e necessary. We will 
have more people servicing and repair¬ 
ing and building and flying planes and 
selling tickets ...” 

Mr. Warner was still more encourag¬ 
ing, though he quite rightly jiointed 
out that it was not price (that is, low 
price) which would make aviation gen¬ 
erally acceptable, but the more com¬ 
plete solution of the problems of avia¬ 
tion. Wc must solve weather limita¬ 
tions, provide innumerable airports 
The unparalleled efficiency of the air¬ 
plane was stressed by the eminent 
speaker. “So far as I know,” said the 
Vice-Chairman of the Civil Aeronautics 
Board, “no vehicle on land or sea in 
surface transportation has ever yet op¬ 


erated on a basis of normal service per 
vehicle of more than 80,000 miles a 
year. However with the airplane 500,- 
000 miles a year is common.” 

Another interesting thought was that 
the instruments or devices invented 
during the war for locating enemy air¬ 
craft might l>e utilized for commercial 
aircraft and enable them to keep out 
of one another’s way in the foggiest 
weather. 

Predicting an enormous growth in the 
carrying of passengers by air, Mr. War¬ 
ner said that the annual operating cost 
for lines operating within the United 
States might be between six hundred 
and eight hundred millions a year. 

AIRPORT CAPACITY 
Imposes Now Problems on 
Air Transportation 

Air traffic has reached such propor¬ 
tions as to raise the question of traffic 
saturation at major air]>orts. During 
the last Labor Day week-end. La Guar- 
dia Field, New York City, handled 1304 
airplanes between Thursday midnight 
and Monday midnight. With the nor¬ 
mal distribution of air traffic that pre¬ 
vails at La Guardia this meant that one 
airplane was handled every two minutes 
—close to the utmost capacity of the 
airport. This was in good weather. Bad 
weather, even with instruments and 
blind-landing guides, inevitably cuts 
down the capacity of an airport. So 
already the capacity of La Guardia may 
be said to be approaching its limit. 
A. F Bonnalie, of United Air Lines, 
discussed the problem in very thorough 
fashion at the recent Airport Confer¬ 
ence held under the auspices of the 
Illinois Institute of Technology. How 
is this situation going to be met, par¬ 
ticularly when the present emergency 
ceases and more equipment is released 
to our air-transport companies? 

Two definite schools of thought exist 
in regard to future provisions for metro¬ 
politan carrier terminals. One school, 
so Mr. Bonnalie tells us, adheres to the 
principle of a multiplication of fields at 
major traffic centers as the only solu¬ 
tion of the problem. This is the sim¬ 
plest solution available, but it is subject 
to the same difficulties as are multiple 
station facilities for railroads, with their 
confusion for the traveler and the prob- 
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lems of transhipment from station to 
.station. The second school of thought 
(to which we think Mr. Bonnulie him¬ 
self belongs) believes that air carriers 
can best serve the public from one 
metropolitan air field. 

To serve the public in this fashion, 
without prohibitive size of the landing 
area, much thought will have to be 
given to the spreading out of the traf¬ 
fic throughout the day, and to the de¬ 
sign of the airport facilities. Duplicate 
runways will have to be made available 
for take-off and landing. Triple run¬ 
ways might have to be provided. The 
taxi-ways would be arranged for one¬ 
way traffic Hangar facilities and ter¬ 
minal buildings would have to provide 
sufficient frontage to handle a large vol¬ 
ume of traffic quickly. 

It is gratifying to see that the prob¬ 
lem of airport capacity has already 
arisen. It will be solved by ingenuity 
and feeling for organization .—A K 

DYNAMOMETER 

Combination Unit Absorbs 
Full Engine Power 

As aircraft engines increase in size, 
so do dynamometers, these are now be¬ 
ing built by the score in sizes up to 
4000 horse|tower and some arc Itcing 
considered which will be even larger 

The Westinghouse dynamometers, in¬ 
stalled by Detroit engine manufactur¬ 
ers, arc representative of these testing 
installations In one of our photographs 
the airplane engine is out of the picture 
behind the wall at the left. From it 
there extends, through a flexible coup¬ 
ling, a shaft which diives an eddy- 
current generator capable of absorbing 
2000 horsepower and a D.c. generator 


that can absorb 750 horsepower. The 
frames of both are cradled so their 
tendency to turn can be measured on a 
set of scales. The energy absorbed by 
the cddy-current generator is carried 
off as heat; that developed by the D.c. 
machine is returned to the power lines 
through a motor-generator set. 'Phis 
combination dynamometer can absorb 
the full power of the airplane engine at 
any speed up to 2000 rpm.— A. K. 

PRONE FLYING 

Has Advantages for 
Military Purposes 

I n a recent issue of “The Army and 
Navy Journal,” it is stated that Iwth 
the United States and Britain as well 
as Germany have for some time been 
experimenting with pursuit planes for 
prone flying The new Fokker Wulfe 
fighter plane, developed in Germany 
and still in the experimental stage, is 
designed so that the pilot and two- 
inan crew' all lie prone instead of sit¬ 
ting upright as in conventional ships. 

Prone flying, first of all, tends to de¬ 
crease the cross section of the fuselage 
and thus provides less drag and more 
speed But il has even more value in 
decreasing the “blackout" often suf¬ 
fered by combat pilots today In con¬ 
ventional planes, where the pilot sils 
upright, the centrifugal force developed 
when coming out of a dive is virtually 
perpendicular to the pilot’s body and 
the blood drains readily from the pilot's 
head In prone flying, the eenlrilugal 
force is almost horizontal to the pilot's 
body This tends to reduce “blackouts”, 
consequently the pilot can make tighter 
pullouts and spirals In dive bombing 
this permits delayed pullouts —A K. 


FINE MACHINERY FOR 
FINE WORKMANSHIP 
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South Bend bathes have the 
accuracy, smooth power, and 
versatility that make them un¬ 
surpassed for the efficient 
machining of a wide range of 
work to exacting tolerance*. 

Made in five sizes* 9" to 16" 
swing, with toolroom or man¬ 
ufacturing equipment. Write 
for catalog and name of the 
nearest dealer. 

SOUTH BEND LATHE WORKS 
506 East Madison Stroot 
South Bond. Ind. 
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SIMPLE, PRACTICAL HELP 

on all photo problems! 

Theae books offer you the 
simplest way to get the 
practical help you need In 
solving your photo prob¬ 
lem*. The text of each Is 
clear, concise and highly 
Informative . . supple¬ 
mented by many Illustra¬ 
tions, drawings, diagrams, 
tables, etc. The 6 books 
briefly described here, plus 
many others on almost 
every photographic subject, 
are completely reviewed In 
the pamphlet "Books By 
Brooks." Write for your 
copy, or order the books you 
need through your photo 
dealer. 


LIGHTING FOR PHOTOGRAPHY — by Walter Nurn- 
twrg. Shows where to put the lamps for taking all types 
of photos Analyses lighting styles of master photog¬ 
raphers. 137 photos, 150 diagrams, 176 pages... $3.10 

PH0T0TIP8 ON CHILDREN —by Mary and Rudolf 
Aritholm. A "must" book for better child photos 83 
Illustrations, 68 diagrams and sketches, 113 pages.$2.28 

ENLARGING —by C. I. Jacobson, Ph.D.. and P. C. 
Smothurtt. Covers every phase of this Interesting subject 
from selecting papers to retouching. Has 80 photos, 46 
diagrams, 300 pages.$2.25 

DEVELOPING — by C. I. Jacobson, Ph.D. The most 
complete and helpTul book on this subject. 280 pages 
with diagrams, tables, etc. $3.15 

MAKING COLOR PRINT8 — by Jaok H. Coots. Practi¬ 
cal for beginners; covers all color processes. 138 pages, 
well Illustrated . $1.50 

AMATEUR PHOTOGRAPHER’S HANDBOOK — by A. 
Frodsrtok Collins. The completo book that covers dvery 
phase of photography Crammed full of vital facts, for¬ 
mulas. tables. Ideas, hints and short-cuts. 403 pages. 
340 photos, eta .$2.50 

FOR SALE BY 

SCIENTIFIC AMERICAN 

24 W. 40th St. Now York City 


Tom Separation 


D ark tones against dark areas, light 
tones against light, bring a loes in the 
clarity of detail due to semi-absorption of 
the detail by the background. Unwittingly, 
however, some workers frequently find 
themselves faced with such a problem as 
that shown in the illustration, where the 



Toro separation coaid bo bettor 

dark boat model is almost lost in the dark- 
toned shirt worn by the boy. An excellent 
picture, made, incidentally, by Robert 
Toran, of New York City, the print has 
good composition, good human interest, a 
fine expression on the boy’s face. The lack 
of tone separation between the boat and 
the shirt is the only jarring note. A lighter 
shirt or side or back lighting for the boat 
would have done the trick and made a good 
picture better. 

Tablatop Trots 

E rnest E. Draper, who is frequently re¬ 
ferred to as America’s tabletopper No. 1 
because of the remarkable realism he suc¬ 
ceeds in injecting into his pictures, invari¬ 
ably uses the small locust tree to simulate 
reality. With roads, mountains, houses, 
and so on, scaled to the tree, and employing 
a low viewpoint for the camera, the tree 
looks as real as life, as indeed it is, lending 
authenticity to the entire scene. Mr. Draper 
finds the tiny trees in empty lots and other 
abandoned places, and thinks it is ideally 
suited to tabletop use. 

Kodochromo or Kodacolor 

N ow that we have them both, which 
shall we use? First, it is a matter of 
camera equipment. If you have a 95mm 
camera only, you are limited to Koda- 
chrome, since Kodacolor is not available in 
that size. However, if you have a 95mm 
as well as a larger roll-film camera, and 


there is a choice, we would say offhand that 
the pictures you take on Kodacolor will be 
those you will want to give to friends or 
place in an album, while Kodachromes will 
be used for scenery, flower studies, and 
similar subjects. Another aspect to con¬ 
sider is the comparative speed of the two 
materials, Kodachrome being rated Weston 
8 and Kodacolor Weston 20. The two 
mediums may, therefore, be used in some¬ 
what the same manner as slower and 
faster black-and-white film is employed, 
suiting the medium to the requirements of 
the situation. Where Kodachrome is too 
slow, for example, for a required snapshot 
exposure, Kodacolor may do the job vary 
well. 


Filmo Moviquix 

T he quiz craze has now been introduced 
by Bell A Howell in the 16mm rental 
film field in the form of tfie “Moviquiz.” 
Explaining how the game works, the com¬ 
pany says: 

“The participant, student at school or 
guest at a party, is given a printed sheet 
of questions, and is asked to indicate the 
answers in the spaces provided. A film is 
then shown, in which the correct answers 
are found, and from then on, the grading 
of papers, rewriting of answers, or paying 
of ‘forfeits/ is up to the teacher or host, as 
the case may be.” 

There is a choice of several series of new, 
one-reel films, for each of which a “Movi¬ 
quiz Kit” is provided. This kit contains a 
set of question sheets, a master list of 
correct answers, and suggested methods of 
scoring. 

How Do You Hold Your Comoro? 

E very worker has his own particular 
argument for the way he holds his cam¬ 
era, but the next fellow may present just as 
strong a brief for some utterly different 
method that happens to suit him. Both are 
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right because the method adopted by each 
worker is the best for him. It’s just a matter 
of habit and convenience. The chap in the 
illustration finds the method shown es¬ 
pecially helpful because of the way the 
Kalart synchroniser unit is attached. Turn¬ 
ing the camera upside down gets the pic¬ 
ture just the same and, for this photogra¬ 
pher, with greater comfort. 


Panda Bit#* Photographer 

T hey call her YUa, the famous European 
photographer of animals, and being 
rather pretty besides, she got ready per¬ 
mission to enter cages of animals at the 
Bronx Zoo in New York City, in order to 
make close-up shots with her twin-lens 
reflex. She was getting along fine when, 
one day, she entered the cage of the panda, 
ordinarily a harmless creature but on this 
occasion very effusive in her greeting of the 
lady photographer. Ylla insists even now 
that the panda was only playing and that 
the bites and scratches inflicted by the 
animal were mere tokens of affection. And, 
to top it all, Ylla is coming back again, 
explaining that the next time she is going 
to wear slacks as it appears the panda had 
taken a fancy to her legs which, the photog¬ 
rapher having worn a skirt, were free. 

Background of Cobblot 

B ackgrounds in outdoor photography 
are frequently a bane to the amateur 
worker who has been cautioned against 
setting his subject in front of a ciuttered- 
up scene, with the distracting effect that 
inevitably results. The usual method, where 
possible, is to shoot the subject against a 
sky background by having the camera 
low or setting the subject on an elevation. 
Another recommended procedure is to use 
water as a background; a third, a plain 
wall. A novel approach to the problem, re¬ 
cently reproduced in a fashion photograph 
in one of the leading women's magazines, 
was a figure set against a background of 
cobblestones. The shot was naturally made 
from above with the camera tilted down 
in order to get an over-all pattern of 
cobbles. 

Tha Smoker 

S moking a pipe, even when working in 
the darkroom, is something Robert 
Bagby likes to do. But ashes have a way 
of falling out of the bowl when the pipe 
is tilted a bit. ' Bagby never has any 
trouble with this difficulty, however, as he 
habitually smokes a pipe of the so-called 
outdoor type, with a hinged perforated 
hood. Designed for the hunter and sports¬ 
man who likes to smoke a pipe outdoors 
without the disadvantage of having ashes 
blow into his face, it seems to work as 
well for the outdoor photographer and 
indoor darkroom worker. 

"Big Brothar" 

Tn the contemporary annals of pictorial- 
* ism, the name of David Darvas, of 
Cleveland, Ohio, is coming steadily into a 
place of leadership. One contributory cause 
is the reproduced print, "Big Brother,” 


ANGLES 



"•!« Brother*' 


hung in the recent New York salon of the 
Pictorial Photographers of America. Mr. 
Darvas, who is a superb technician as well 
as a fine camera artist, manages in this 
print to satisfy both documentarian and 
pictorial ist. We do not know the circum¬ 
stances surrounding the making of this 
picture, but Mr. Darvas certainly is to be 
complimented on his skill and understand¬ 
ing in getting the children to assume such 
a natural attitude and expression. 

Acetate Diffuser 

A diffusing material, intended for use 
by architects as an overlay in making 
tracings, has been found to be of excep¬ 
tional value in photography. The material, 
which has an acetate base, transmits about 
75 percent of the light, as compared with 
only half that or less when using other 
diffusion materials. Supplied 21 inches wide, 
the material is available in art stores, be¬ 
ing sold by the foot. Because of its gen¬ 
erous width, ideal diffusion is provided over 
a great area. 

That Darkroom Sink 

H aving trouble with a leaky wooden 
sink? Then try this stunt. Get some 
white lead and a supply of candlcwick. 
Fill in the cracks with the white lead and 
then stuff the candlewick in liberally. Of 
course, the sink must be thoroughly dried 
before these repair operations can be satis¬ 
factorily begun. 

Ground Gloss Manipulation 

T he ground glass back on a view camera 
does not have to remain on the camera 
while arranging the subject. When trying 
for different angles, it is rather a cumber¬ 
some and time-consuming job to keep mov¬ 
ing the camera itself. It is easier and just 
as effective to remove the ground glass 
back and hold it at different angles until 
the subject composition looks right. Then 
move the camera to the wanted position, 
and there you are. The camera is moved 
only once, saving labor, to the position pre¬ 
viously determined by manipulation of the 
free ground glass. 


WILLO SINGLE 
PRINT DRYER 

Heating element is 
designed to use a 
minimum of cur¬ 
rent, giving a 
uniform distri¬ 
bution of heat 
over the entire 
drying surface. 
Canvas is pre¬ 
shrunk, and is 
quickly removed for washing. Takes 
prints up to and including 1 l"xl4" 
and comes complete with Under¬ 
writers* approved cord. Dries prints 
in a few minutes. $440 

FERROTYPE PLATES 
11*4 "*14*4" .... $1.35 each 
Mail Order# Fillmd 

WILLOUGHBYS 

32nd St. Near 6th Avc. N#w York 

Established ISOS 



POLAROID! 

Ideal LIGHT polarizing malarial for all 
PHOTOGRAPHIC and experimental purposes 

t piece*. fxST ..... * #4 Pott- 
with fun imtruc- SpOClal $1 pal* 

ti * nnv* daoo SolsntlNs A Liberator? Apparatus 

HARRY ROSS m-70 w. Broadway, n.y.c. 
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Amateur Photographers 


Kodak Reference Book. Latest 
findings of the Kodak Laboratories 
on many phases o( photography. 
Especially designed to help readers 
in the selection of photographic ma¬ 
terials and to teach sound photo¬ 
graphic methods. $2.85. 

New Ways in Photography, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho¬ 
tography, photomurals, retouching, 
infra-red, and a number of other sub¬ 
divisions that will not he found else¬ 
where in as clear and concise a 
manner. $2.85. 


Prices Quoted Include Postage 


We can Supply Any Photographic 
Book in Print 
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MINERALS I 

"NUTRITION 

by ZOLTON T WIRTSCHAFTER, M.D. \ 
Physician in charge Diabetes Clinic, Mt. , 
Sinai Host,, Cleveland ; Instructor, School t 
of Medicine, Western Reserve University, 

Do you get enough mineral elements l 
in yoqr food? j 

This book gives simple, readable in- 5 
formation on the close relationship f. 
between minerals and vitamins. Tells { 
why vitamins have little value with- 3 
out proper mineral elements. Ex-1 
plains vital necessity of mineral- * 
containing foods in nutrition. > 
Includes complete tables of mineral J 
content of common foodstuffs . . . i 
special sections on mineral require- J 
ments for children and for pregnant } 
and nursing mothers. f 

Of compelling interest to doctors, { 
nurses, dietitians, food manufac-< 
Hirers, chemists, mothers of small 
children, nutrition workers, social , 
workers, and all others whb want to 1 
understand the basic requirements , 
of strengthening, healthful diets. 

• 175 pages, Illustrated—Price $ 1 #75 ► 

WE NEED 
VITAMINS 

By Walter H. Eddy and 
G. G. Hawley 

A primer of the nature and func¬ 
tions of all known vitamins. It con¬ 
tains authentic information for the 
general reader. Gives complete 
tables of vitamin content of all com- ; 
mon foodstuffs. 

• 102 pages, Illustrated—Price $1*#0 j 

AT LEADING DEALERS, or _ 


Reinliold Publishing Corp. 


3 30 West i?nil Street 


New York. N. Y. 


★BUY WAR BONDS* 


K 
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COMOINID WITH 


Practical Mechanics S/mr/if/Cci 


NEW 2-In I rending couracl Now 
you can learn the apeedy, simpli¬ 
fied system of calculation used by 
draftsmen, engineers, accnuntsnts, 

"master minds" on the stago 
Learn cany way to multiply 4 fig¬ 
ures by 4 figures without using 
old-fashioned multlplUatlon, add 
long columns of figures this light¬ 
ning short-cut method I •*««» horse¬ 
power, sliderule, ml< rometcr, log¬ 
arithms, wood measure, pussies, 
etc , etc larvo Illustrated volume 
complete wltn answers, only ft 
postpaid Satisfaction or refund 
Amase friends with your magic-like 
mental power*. ■ 

PRCR Complete details . . . mail ■ e V/ .... 

^■loaaBsaMaaaaaasaaaasaaaasaaaa | A m ~ m 

j" MBL80N CO . SOO Sherman St , I J. <lf" % 
S Dept 8-308, Chicago | V *0 

i Please 1 '— “*—* -— 



JN CO __ 

_r-308. Chicago 

Please aond free details about 
"Short-Cut Mathematics and 
Practical Mechanics Simplified " No obligation 

Name. 


Our Book Corner 

THI BOOK DEPARTMENT of Scientific American it eonduefod, 
with fbt co-oporotlon of tho Editors, to mako available for you o 
comprokonsivo book sorvico. loch month tho Editors select and 
rovlow In thoso columns now books in o wido range of scientific 
and tocknicol Bolds, In addition, thoy oro roady at all times to 
advise yon regarding the bast available books on any subject. 
Yon art Invited to use this sorvico freely. Toll our Book Depart¬ 
ment what kind of books you want and you will bo furnished 
with a list of available titles, including prices. When Inquiring 
about books, please bo spocMIc; romombor that wo can bo of tho 
greatest help only when you toll us just what you are looking for. 


ANNAPOLIS: GANGWAY TO 
THE QUARTERDECK 

By Captain W. D. Pufosfon. U.S.N. 

¥ n the year 1845 (the year of the founding 
of Scientific American) there came into 
being the United States Naval Academy. 
How this world-renowned institution for 
the training of naval officers evolved from 
earlier experiences and controversies regard¬ 
ing training methods and requirements, and 
how it has developed to its present stage of 
efficiency and thoroughness is told in the 
pages of “Annapolis” by a naval officer who 
is well qualified for the job in hand Cap¬ 
tain Puleston, known to readers of this 
magazine as a Contributing Editor and for 
his splendid articles on naval matters, was 
graduated from Annapolis in 1902. Since 
then he has hud a brilliant and all-embrac¬ 
ing career in the Navy. With this back¬ 
ground he has welded together the running 
story of progress in naval training at 
Annapolis, told as only one can tell it who 
is imbued with love for and loyalty to the 
service which has commanded his life-long 
devotion The information contained m this 
latest of Captain Puleston’s 1 looks will serve 
to give the reader a greater appreciation of 
the glorious traditions upon which have 
been built the United States Navy that is 
today facing I he supreme test on far-flung 
battle lines. (259 pages, 8 l /& by 5% inches, 
a number of photographs, glossary of naval 
slang ) —$8 10. postpaid — O. D M 

JEWELRY AND ENAMELING 
By Grata Pack 

I nstructor in the Art Department of 
Case Technical High School, Detroit, 
gives definite instructions on basic pro¬ 
cesses and applications—instructions 

that tell ) on exactly what to do, seria¬ 
tim, by definite steps, not simply vague 
elusive talks about the work. These cover 
a lot of territory, such as annealing, 
pickling, soldering, easting, chasing, re¬ 
pousse, modeling, carving, wire working, 
domes, balls and stamped forms, enamel¬ 
ing, stone setting, ring making and so on. 
(377 pages, 5*4 by 8% inches, 114 illustra¬ 
tions, mostly multiple )— $2.60 postpaid. 
—A. O. L 

DOCTORS ANONYMOUS 
By William McKee Gorman, M.D. 

lvkaiino insight into the role of the 
pathologist sleuthing out the correct 
diagnosis of diseases—a romantic side of 
medicine which is almost unknown to the 


average layman. This most readable ac¬ 
count, by a pathologist who is introduced 
in a foreword by Paul de Krulf, will 
make the public more conscious of the 
importance of choosing hospitals which 
have well-equipped laboratories for trac¬ 
ing clown diseases. No dull reading here! 
(300 pages, 5V& by 8Vi inches, unillus¬ 
trated.)—$2.85 postpaid.- -F. B. I. 

MACHINE SHOE WORK 
By John T. Shuman 

C omprehensive treatise for apprentices 
and others. Covers not merely the 
lathe, hut fundamental phases of all the 
major machines and operations: hand tools 
and then* work; drilling machines; lathes; 
grinders; planers; shapers; milling machines; 
gearing; broaching; turret lathes The illus¬ 
trations are so numerous and clear that the 
book is suitable for men working alone. It 
is decidedly on the practical side, and on 
no other Author is Co-ordinator in the 
Williamsport Technical Institute. (499 
pages, 5V£ by 8 inches, many illustrations ) 
—$3 00 postpaid —A G. 1. 

AUDEL'S MECHANICAL DICTIONARY 
Compllod by N. Hawkins, M.E., and 
E. P. Endorson, E.E. 

I n scope, this book covers much more 
ground than is indicated by its title. 
Actually, the text borders on the encyclo¬ 
pedic, giving not only the correct defini¬ 
tions of words but, in many cases, tables, 
rules, formulas, recipes and practical hints, 
helps, and suggestions as well. The book 
was designed to give a full and correct 
vocabulary and background of the mean¬ 
ings of words in the world of mechanics; 
hence practically all non-mechanical mat¬ 
ter is excluded. Indicative of the broad 
coverage, however, is the fact that brief 
biographies of a number of pioneers in the 
mechanical and scientific world are in¬ 
cluded, giving what amounts to a con¬ 
densed history of mechanical progress. Ap¬ 
proximately 17,000 words, terms, and 
phrases are presented. (918 pages, 5Ms by 8 
inches, unillustrated.)—$2 10 postpaid — 
A. P. P. 

THE TRISECTION PROBLEM 
By Robort C. Yatos 

G em of a work-compact, crisp, concise 
—for two categories of readers: those 
who believe it possible to trisect the gen¬ 
eral angle with compasses and unmarked 


804 


SCIENTIFIC AMERICAN • JUNE 1048 






-OUR BOOK CORNER- 

straightedge alone (the old rule of the 
game), and those who don’t. Main con¬ 
tent: solution by mechanisms (graduated 
ruler, compasses of Hermes, three-bar ap¬ 
paratus, pantograph, carpenter's square, 
the isoklinostat); approximate methods (six 
familiar types); quixotic cases (tilting at 
windmills); and bibliography of 52 most 
important published sources of oilier litera¬ 
ture on the same problem. This book, by 
the associate professor of mathematics at 
Louisiana State University, embodies the 
mathematician's answer to the would-be 
trisector, and within two covers rounds up 
all the chief dependable data on this never- 
ending dispute. (68 pages, 6 by 9 inches, 
48 figures.)—$1 10 postpaid.— A. G. I. 

THE eONDENSED CHEMICAL 
DICTIONARY 

Edltad by Thomas C. Gregory 

I N its third edition, this inclusive com¬ 
pendium on chemical products is much 
enlarged and its usefulness expanded by the 
addition of descriptive data on a large num¬ 
ber of compounds and preparations sold 
under proprietary names. While most of 
these are only briefly defined, the informa¬ 
tion about them is valuable to anyone in¬ 
terested. As in previous editions, data on 
properties, preparation, grades, and uses of 
chemicals and related materials are given 
briefly. Tables of useful information occupy 
61 pages. The encyclopedic scope of this 
work makes it an invaluable reference 
(756 pages, 6 by 0 inches)—$12 10 post¬ 
paid —D. //. K. 

FRESH WATER FISHING 
By Myron E. Shoomakor 

W ith a chapter devoted to each impor¬ 
tant specie of fresh water fish found in 
north American lakes and streams, descrip¬ 
tions of their habits, guidance as to lures 
and methods of use, and an interesting his¬ 
tory of angling, this book warrants a place 
in any fisherman’s library. Outstanding, 
too, is the emphasis placed on the relation 
between the deterioration of our fishing and 
the wanton destruction and depletion, 
through ignorance and otherwise, of our 
natural resources, with a conclusion that 
restocking of streams will not alone solve 
the game fish problem. (218 pages, 6 by 9 
inches, four color plates and numerous line 
drawings.)—$8 10 postpaid.— A. D. 71., IV. 

DOCTOR WOOD 
By William Soabrook 

B risk, breezy biography of the noted 
Johns Hopkins physicist, among 
world scientists outstanding as an ex¬ 
perimental physicist, yet always a “big 
kid,” ever full of practical jokes, who, at 
72, is still one of science’s pet “char¬ 
acters.” On the serious side, in addition 
to first-rank contributions in pure science, 
most of them abstruse, recorded in 263 
published papers, he made numerous dis¬ 
coveries bordering on inventions, for 
most of which others received main credit 
because Professor Wood hit on them too 
soon; the bucket diving rig, the electric 
thaw for frozen pipes, methods of color 
photography, ultra-violet and infra-red 
photography, an electric nose for locating 


The Editors Recommend 


THE ENGINEER'S SKETCHBOOK OP MECHANICAL 
MOVEMENTS—By Thomas Walter Barber. Working drawings 
of practically every conceivable movement, device, appliance, and 
contrivance employed in the design and construction of machinery 
for every purpose Nearly 3000 illustrations $4.35 


SCIENCE EXPERIENCES 
WITH HOME EQUIPMENT 
—By C. J. Lynde. A book of 
200 simple home tricks based 
oti physical laws, each experi¬ 
ment being illustrated ana its 
principle explained. Si.45 


PRIMARY GROUND STUDY 
MANUAL— Official CAA in¬ 
formation on all phases of avia¬ 
tion Also digest of Civil Air 
Regulations for student and 
private pilots. $ 50 


Best 
Sellers 
in Science 


FOOD ALLERGY. How any¬ 
one can work out a diet to nt 
individual needs, and thus avoid 
digestive upsets and hidden al¬ 
lergies. Dr. Walter C. Alvarez, 
Mayo Clinic, is editor-in-rhief. 

$ 1.90 


SUPERSONICS—By Prof. R. W. Wood A 
great deal of data on science of inaudible sounds, 
their every aspect, physical and biological, by 
a noted physicist-inventor Has bibliography of 
articles on subject in many journals $2 10 


AIRCRAFT INSTRUMENTS — By George 
Ellis Ervin. All types of instruments for air¬ 
craft use described for students, pilots, mspec 
tors. Fundamentals, instructions $5.10 


PROCEDURES IN EXPER¬ 
IMENTAL PHYSICS —By 
John Strong, Pfi.D. A wealth 
of useful data of a practical 
kind for the constructor, ex¬ 
perimenter, and skilled crafts¬ 
man $6.80 


mAcninaRi s nan u. 
BOOK — Eleventh Edition. 
“Bible of the mechanical indus¬ 
try/' enlarged to 1815 pages of 
latest standards, data, and in¬ 
formation required daily in the 
shop and drafting room. $6.10 


FIRE FROM THE AIR—By 
J. Enrique Zanetti. Pertinent 
facts regat ding incendiary 
bombs History, modern types, 
materials, and the strategy and 
tactics of their use in modem 
warfare $.60 


STEEL SQUARE POCKET BOOK—By 
Dwight L. Stoddard Practical methods of us¬ 
ing the carpenter’s steel square for layout work 
of all kinds Time-tried methods used by two 
generations of carpenters and found both rapid 
and accurate $1.00 

MATHEMATICS — ITS 
MAGIC AND MASTERY — 

By Aaron Bakst. Investment 
in approach to algebra, geome¬ 
try, trigonometry, with time* 
savers. $4 10 


TURRET LATHE OPERATOR’S MANUAL 
—By .^ongstreet and Bailey Expert lathe oper¬ 
ators are needed in national defense work This 
book gives a thorough coui sc in lathe opetation 

$2 60 


THE COMPLETE GUIDE TO 80ILLESS 
GARDENING—By Dr. William F Gericke. 
The man who invented soilless gardening has 
prepared this comprehensive and authentic guide 
covering all phases of tnis fascinating work For 
amatcui and professional $1.95 

TOOL MAKING—By C. B 
Coles. Instruction for making 
and using all kinds, from per 
sonal tools to arbor presses, 
lathes, planers, etc., in differ¬ 
ent metals $3 60 


BOMBS AND BOMBING—By Willy Ley. A 

fan ly technical account of the things that eveiy 
civilian should know abcut bdhibs, their action 
and methods of use. Contains 121 pages, with 
a few illustiations. , $1 35 


WORKING WITH THE 
MICROSCOPE—By Julian D 
Corrington For the serious 
beginner Explicit, practical. 

$3 60 


WHAT THE CITIZEN 
SHOULD KNOW ABOUT 
THE NAVY—By Hanson W 
Baldwin A nontechnical ac¬ 
count of life in the Navy, types 
of ships and then uses, naval 
planes, gnus, torpedoes, mines, 
communications, elements of 
tatties and strategy With 2(» 
illustrations $2 60 


MILITARY BASIC COURSE 
—By Capt Frank X. Cruik- 
shank Complete stoty of 
Army operations in handy 
pocket volume Papei binding 
$110, Fabi ikoid $185 


PROCEDURE .HANDBOOK 
OF ARC WELDING DE¬ 
SIGN AND PRACTICE— 
Lincoln Electric Co. Sixth edi¬ 
tion of a famous hook covering 
every phase of arc welding in 
detail Limp leatherette. 1117 
pages, sc\cral thousand illus¬ 
trations 

In USA. $1.50 

Elsewhere $2 00 


A MARRIAGE MANUAL—By Hannah M 
Stone, M D , and Abraham Stone, M D A 
practical guide to sex and tnariiage, covering 
fitness foi marriage, mechanism of reproduction, 
prevention of conception, and similar vital sub¬ 
jects Answcis questions most often a ed these 
authnts by their consultants 

PLASTICS, PROBLEMS 
AND PROCESSES—By Dale 
E. Mansperger and Carson W. 

Pepper For hobbyists and ex¬ 
perimenters, this volume gives 
a large number of detailed 
plans ami mstt uctions for tnak 
mg al] kinds of useful and 
ornamental articles from tubes, 
rods, sheets, and blocks of 
plastics $2 70 

ATOMIC ARTILLERY —By John Kellock 
Robertson, Electrons, protons. positrons, 
photrons. neutrons, and cosmic rays, all dcsctibed 
foi the layman in plain language Also trans 
mutation of the elements and the manufacture 
of artificial radio-activity $2 35 


RADIO TROUBLESHOOTER’S HAND¬ 
BOOK—By Alfred A. Ghirardi For radio 
service men, engineers, experimenter*, amateurs 
Technical aspects of radio $5 10 


PERSPECTIVE MADE EASY—By Ernezt 
R Norlmg For draftsmen and attists, this vol¬ 
ume tells the things they should know but often 
don’t all the details of perspective, simply ex¬ 
plained and illustrated so that all rules may be 
easily giaspcd, progressively, from simple to 
complicated forms $2 10 

THE NEW ENCYCLOPE¬ 
DIA OF MACHINE SHOP 
PRACTICE—By Georg* W. 
Barnwell A ‘'must" for the 
library of anvone whose interest 
even remotely touches on me¬ 
chanics Text eo\crs all types 
of machines and iheir uses in 
practical work $2 60 With 
flexible cover, thumb index 
$2.59 

BASIC FIELD MANUAL, INFANTRY 
DRILL REGULATIONS Practical working 
manual for commissioned, non commissioned 
officers $ 50 


The above prices are postpaid m the United 
Stales Add, on foreign orders, 25c for 
postage on ' eh hook, except as noted. 


$2 60 

AUTOMATIC ARMS —By 
Melvin M Johnson and Charles 
T Haven Comprehensively 
covers machine guns, machine 1 
rifles, sub-machine guns, pocket** 
pistols, shotguns, sporting, 

military rifles in automatic 
classification $4 60 
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SAVE UP TO 70% 

ON TECHNICAL BOOKS 

Many of These Titles Reduced For the First Time 

QUANTITIES LIMITED 
PLACE YOUR ORDER NOW 


Title 

GERMAN FOR CHEMISTS . . . 

CHEMICAL FRENCH . 

TECHNICAL ANALYSIS OF ORES AND 
METALLURGICAL PRODUCTS . . 
MOTOR DICTIONARY ... 

VOL. 1 GERMAN-FRENCH-ENGLISH 
VOL. 2 ENGLISH-FRENCH-GERMAN. 
VOL. 3 FRENCH-ENGLISH-GERMAN 
REINFORCED CONCRETE CONSTRUC¬ 
TION. 

EMBALMING FLUIDS. 

STORY WEAVING. 

HAIR DYES . 

PALEOZOIC FISHES. 

UNEMPLOYMENT AND THE UNEM¬ 
PLOYED .... 

MAGNESIUM & ITS ALLOYS 
ANIMAL LIFE IN FRESH WATER 
BEVERAGE MANUFACTURE 
LEATHER FINISHES . . 

WHITE SHOE DRESSINGS 
PERCEPTION OF LIGHT . . 

LIGHT 

CANNING PRACTICE & CONTROL 

PORTLAND CEMENT 

BOOK OF GARDEN IMPROVEMENTS 

ASTHMA . 

CATARRH 

HOW TO ESCAPE COLDS & INFLUENZA. 

PHOTOGRAPHY FOR PROFIT 

MORE INDOOR COMMUNITY GAMES 

FOREIGN EXCHANGE 

YOUR CHILD & BEAUTY . . 

YOUR CHILD & HEALTH . . 

YOUR CHILD & DIET 
QUALITATIVE ANALYSIS 
SPARKING OF STEEL . 

MINERALOGY OF ARIZONA 
BRITISH CHEMICAL INDUSTRY 
THERMIONIC PHENOMENA 
BEET SUGAR CHEMISTS’ HANDBOOK 
REINFORCED CONCRETE IN EUROPE 
NOTES ON CHEMICAL ANALYSIS 
RESEARCH NARRATIVES VOL. I 
RESEARCH NARRATIVES VOL. II 
RAINMAKING 

OIL SALESMAN’S PRIMER . 

WOOD, LUMBER & TIMBER 
PROCTOR’S LEATHER CHEMISTS’ 
POCKET BOOK ... 
RHEUMATISM & GOUT . 

VARNISH MAKING (A SYMPOSIUM). 
BOOK OF DIAMONDS . 

TECHNOLOGY OF SOLVENTS 
UTILIZATION OF FATS 
TAKING THE MERCHANDISE INVEN¬ 
TORY.. . 


Pub- OUR 
lisher’s SPECIAL 


Author 

Price 

PRICE 

De Vries. 

3.00 

1 50 

Dolt. 

4 00 

2 00 

Hills . . . 

3 00 

1 50 

Dierfield 

4 00 

2 00 


4 00 

2 00 


4 00 

2 00 

Cantell . . 

3 00 

1 50 

Mendelsohn . 

4 00 

2 00 

Vivian 

2 00 

1 00 

Rcdgrove 

5 00 

2 50 

Moy-Thomas. . 

2 00 

1 00 

Singer 

2 75 

1 50 

Haughton 

1 50 

75 

Mellanby 

3 00 

1 50 

Morgan . 

10 00 

5 00 

Mudd 

4 25 

2 25 

John 

4 25 

2 25 

Wright . . . 

2 50 

1 25 

Saunders 

2 50 

1 25 

Jones 

10 00 

5 00 

Meade 

10 00 

5 00 

Brett 

2 50 

1 25 

Vander 

150 

75 

Vander ... . 

1 50 

75 


1.00 

50 

"Nettel ”.!.!*! 

2.00 

1 00 

Hedges 

1 50 

75 

Docker 

5 00 

2 50 

Howe 

1.50 

75 

Cooper 

1.50 

75 

Pink 

1 50 

75 

Mason 

1.00 

.50 

PltOlS 

2.00 

85 

Guild . 

1 25 

50 

Miall . .. . 

4 50 

1 50 

Block ... . 

2 50 

1 25 

Moeller-Krause. 

1 50 

75 

Colby . 

3 50 

1 00 

Craig 

2 50 

1 25 

Flinn . 

1 00 

50 

Flinn . .. . 

1 00 

50 

Humphreys . . 

2 50 

1 00 

Ettle 

3 00 

1 50 

Haywood 

10 00 

5 00 

Atkin&Thompson 6 00 

4 00 

Vander . . 

1 50 

1 00 


6 00 

3 00 

Hershey . ... 

2.00 

1 00 

Jordan 

10.00 

5.00 

Dean . . 

6.00 

3 00 

Jackson . 

4.00 

2.50 


-OUR BOOK CORNER- 

mercury-vapor leaks, sodium vapor lamp, 
method for measuring pressures in gun 
barrels, hydrogen welding torch, so- 
called “Vienna” method of crime detec¬ 
tion. He also invented the fisheye camera, 
mercury telescope, war-time signal tele¬ 
scope, Wood’s glass. On the frivolous 
side he wrote the famous book of non¬ 
sense verse, “How to Tell the Birds from 
the Flowers,” played some 9,356,968 prac¬ 
tical jokes (the score still rises), and 
always was the Iconoclastic, stuffed-shirt- 
hating infant terribli of science. Famous 
foreign and domestic academies have pub¬ 
licly honored him with dignified degrees, 
medals galore, chuckled privately over 
his pranks. This book will make you 
chuckle, too—especially if you think pro¬ 
fessors of science wear long pink whiskers 
and are only half human. (335 pages, 
514 by 814 inches, 15 illustrations.)— 
$3.85 postpaid.—^4. O. /. 

UNDER THE SEA-WIND 
By Roche! L Canon 

N aturalists’ picture of ocean life, con¬ 
sisting of descriptive narratives that 
unfold the life of the shore, the open sea, 
and the sea bottom. Somewhat romantic¬ 
ized, but scientifically accurate. Author is 
a biologist on staff of Fish and Wildlife 
Service. (314 pages, 6 by 8 inches, illus¬ 
trated.)—$3.10 postpaid.— A. G. /. 

ENJOYMENT OP SCIENCE 
By Jonotkan Norton Loonord 

F or those who want to burrow into science 
but do not know which books to read, 
this is an excellent guide, since its main 
feature is a detailed discussion of the out¬ 
standing books in each branch—biology, 
anthropology, entomology, microscopy, geo¬ 
logy, astronomy, physics. A sort of master 
control of reading, to enable the owner to 
direct his reading intelligently and not 
hit-or-miss. It is chatty and friendly—as 
if the author were answering informal ques¬ 
tions. (397 pages, 5 l /n by 8*4 inches, un- 
iilustrated.) —$9.60 postpaid.— A. G. /. 

MINERALS IN NUTRITION 
By Zolton T. Wlrftekaftor, M.D. 

C ompact, semi-popular, semi-scientific 
monograph on the newer findings with 
regard to the minerals as an extremely small 
but all-important factor in the human die¬ 
tary—comparable in importance with that 
of the vitamins. Salt, potassium, calcium, 
magnesium, phosphorous, sulfur, iron, io¬ 
dine, aluminum, arsenic, manganese, bro,- 
mine, zinc, copper, cobalt, nickel, selenium, 
fluorine—all these are in the body and 
needed in the dietary; without them the 
vitamins are of but small value. This exposi¬ 
tion is popular but leans toward the serious. 
It also carries extensive bibliographies to 
special articles in the professional journals. 
The author is Clinician in Charge of the 
Diabetic Clinic at Mt. Sinai Hospital, Cleve¬ 
land, and instructor in medicine at Western 
Reserve University. He is also visiting 
physician, of the Department of Medicine, 
at the Cleveland City Hospital. (175 pages, 
3 by 7% inches, unillustrated.)—$1.85 post¬ 
paid.— A . G. 7. 


(To above prices add 10 cents postage for each book. 

For foreign postage add 35 cents for each book.) 

For Sale hy 

SCIENTIFIC AMERICAN, 24 West 40th Street, New York, N. Y. 
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(The Editor will appreciate it 
if you will mention Scientific 
American when writing for any 
of the publications listed below.) 

The History or Combat Airplanes, by 
Charles G. Grey, is a 158-page unillus¬ 
trated brochure which deals with the evolu¬ 
tion of fighting plaines from pre-World War 
I days to the middle of 1941. The text is 
non-technical, giving an over-all picture of 
military aircraft. Norwich University, 
Northfidd, Vermont. — $1.00. 

Resistance Thermometers is a SO-page 
pamphlet which gives a comprehensive 
presentation of the nature, design, perform¬ 
ance, and application of a broad range of 
resistance thermometers in industrial 
processes, scientific work, refrigeration, air 
conditioning, and so on. The types of 
thermometers are illustrated and fully de¬ 
scribed. Request catalog No. 9004. The 
Brown Instrument Company, Wayne A 
Roberts Avenues, Philadelphia, Pennsyl¬ 
vania. — Gratis. 

The Jones Heavy Duty Hand Tachome¬ 
ter is a four-page leaflet describing an 
indicating instrument for measuring speed 
directly in revolutions per minute or feet 
per minute. James G. Biddle Company, 
1211 Arch Street, Philadelphia, Pennsyl¬ 
vania. — Gratis. 

Refrigerated Welding is a four-page folder 
which describes the “Frostrode” welding 
process and the advantages which it offers 
to industrial welding. Weltromc Corpora¬ 
tion, Frostrode Division, E. Outer Drive, 
Detroit, Michigan. — Gratis. 

Definitions of Electrical Terms is a 
300-page bound volume, thoroughly in¬ 
dexed, presenting for the first time, under 
one cover, the definitions of the important 
terms common to all branches of the art as 
well as those specifically related to each of 
the various branches. American Institute 
of Electrical Engineers, S3 West Thirty - 
Ninth Street , New York, New York — 
$1.00 in the f7.iS.i4., $1JS5 outside of the 
UBA. 

A Primer on Grinding Wheel Safety is a 
24-page illustrated booklet which pre¬ 
sents important facts for grinding-wheel 
operators in brief text and interesting car¬ 
toons. Norton Company, Worcester, Massa¬ 
chusetts. — Gratis. 

20 Model Railroad Projects, by Frank 
Taylor, is a 120-page illustrated book 
which gives full and complete details on 
the construction of various types of model 
railroad cars, stations, signals, and other 
accessories for the model railroad hobbyist. 
Detailed drawings supplement the text. 
Kalmbach Publishing Company, Milwau¬ 
kee, Wisconsin .— $1.00. 

Squeegee Type Pump is a folded circular 
describing an industrial pump operating 
on an entirely new principle. It consists 
of a flexible rubber tube which is alternately 
squeezed and released in a rocking-squeegee 


manner so that the liquid or gas is 
“breathed” into or out of the tube. The 
pumps are available in capacities ranging 
from one-half to 50 gallons per minute. 
Downing ton Manufacturing Company, Hu¬ 
ber Pump Division , Downingtoum, Pennsyl¬ 
vania. — Gratis. 

How Are Balls Made Round? is an eight- 
page folder which describes in photo¬ 
graphs and text the essential processes in 
the manufacture of highly accurate ball 
bearings from the original pressing to the 
gaging of the finished product. SKF In¬ 
dustries, Front Street and Erie Avenue, 
Philadelphia, Pennsylvania. — Gratis. 

The Automobile Users' Guide With War- 
Time Suggestions is a 66-page manual 
designed to help the public get the most out 
of its automobiles and to make them last 
longer by describing how to save gaso¬ 
line, tires, and repair bills; also how to pro¬ 
long the life of a car and keep it looking 
new. Customers Research Staff, General 
Motors, Inc., Detroit, Michigan—Gratis. 

Thermocouple Data Boor and Catalog 
is a 32-page inunual for thermocouple 
users. It lists various types of commercially 
available thermocouples and acccsssories 
and gives valuable information on their 
design and use. Bulletin No. S2-8, Wheelco 
Instruments Company, Harrison and Peoria 
Streets, Chicago, Illinois — Gratis. 

How to Run a Lathe is the 41st edition— 
128 pages, over 365 illustrations—of this 
popular book, complete with a number of 
changes which bring it completely up ti 
date. It covers lathe operation, grinding 
tools, making measurements, boring, drill¬ 
ing, and so on, plus reference tables. South 
Bend Ixithe Works, South Bend, Indiana .— 
25 cents. 

Carboloy Tool Manual is a 32-page thor¬ 
oughly illustrated bulletin covering such 
aspects as tool design, application, grinding, 
brazing, and tool handling Carboloy Com¬ 
pany, Inc, East 8 Mile Road, Near Van 
Dyke, Detroit, Michigan .—Gratis to indus¬ 
trial readers, libraries, technical schools, and 
colleges. Request this bulletin on your 
letterhead. 

Magic Bottles is a 20-page illustrated 
booklet describing specifically the uses 
of compressed gases in aviation for such 
purposes as fire fighting, oxygen supplies 
for high altitude flight, and life-saving rafts 
and vests. Aviation Division, Walter Kidde 
A Company, Inc., 1^0 Cedar Street, New 
York , New York. — Gratis. 

Fluorescent Accessories is a folder de¬ 
scribing a complete line of fluorescent 
lamp starters, lamp holders, starter sockets, 
and other devices for use with these in¬ 
creasingly popular light sources General 
Electric Company , Appliance and Merchan¬ 
dise Department, Bridgeport, Connecticut. 
— Gratis. 

Cascamite Water Projects, by William F. 

Crosby, is a folded sheet describing plans 
which are available for the construction of 
small boats, water skis, aquaplanes, a sail¬ 
ing skiff, and an ice boat. Casein Company 
of America, 350 Madison Avenue, New 
York, New York. — Gratis. 


IN WAR TIME 

Finger Print 
Identification 

is a valuable asaot to you and to each 
of your employees -a proved measure 
of protection for both the individual 
and the organization to which he 
belongs. 

Supply youi personnel department 
with 

Frederick Kuhne's 

“THE FIN6ER PRINT 
INSTRRCTOR’’ 

so that all in your employ—including 
the management -may have this pro¬ 
tection. By a noted finger print expert, 
formerly of The Bureau of Criminal 
Investigation, New York Police Depart¬ 
ment, this volume instructs in every 
phase of finger print operations. 

USED BY UNITED STATES QOVEJKNMENT 
AND BY THE F- B I 

$4.25 Postpaid 

Published by 

SCIENTIFIC AMERICAN 

24 Wait 40th St. N.w York, N. Y. 


HOPKINS’ 

CYCLOPEDIA 

OF 

FORMULAS 

Is the foundation for the be¬ 
ginning of a fascinating hobby; 
the groundwork on which to 
build a practical knowledge of 
useful chemical facts. 

Are You '—- 

your spare time to Rood 
advantage? 

—, xn*** of the many who are seek¬ 

ing a new field to enter? 

—^seeking a means to save money 
wherever possible? 

If you are, here Is 
a practical solution 
to your problem. 

Wines and liquors; dyes, inks, 
polishes, soaps, paints and var¬ 
nishes, adhesives, antiseptics, 
bleaches, cosmetics, etc., are in¬ 
cluded. 

15,000 formulas; 1077 pages. 
$5.50 postpaid (domestic) 

For solo by 
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24 W. 40th St., New York City, N.Y. 
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A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Editor of the Scientific American books "Amateur Telescope Making" 
and "Amateur Telescope Making—Advanced" 


T hat the equatorial type of mounting for 
telescopes is superior to the simple alt¬ 
azimuth mouutmg is something which man t \ 
of us take more or less for granted. The 
alt-azimuth has two axes, one vertical, the 
other horizontal, and, in order to make it 
follow a star across the heavens, the ob¬ 
server must keep moving it in two direc¬ 
tions—the “up,” or else the “down,” direc¬ 
tion (altitude), and the “across” direction 
(azimuth). For ordinary small telescopes 
this manipulation is not so bad as it 
sounds, since the two little movements are 
made quickly and in a sort of stairway 
pattern Many who have used both tyj>es 
of mountings defend the alt-azimuth with 
vigor against all who pick on it. They 
don't claim that it is better than the equa¬ 
torial, or even quite so good, but they do 
assert that, in some ways, it is almost as 
good, and that in any ease it is not to be 
looked at down the nose 

However, when the telescope is to lie 
driven mechanically, and especially when 
it is to lie used for photography, an equa¬ 
torial mounting, haying one axis parallel 
with the Earth’s axis and the other at right 
angles to it, is a necessity, for here the 
alt-azimuth is, or thus far has been, on I of 
the running, Miincc it will not make the 
necessary double corrections automatically 



Figure I: Original sketch, 1936 


This is one reason wh.v all our great tele¬ 
scopes are equatonally mounted. 

This situation struck A B Hendricks, 
Jr., 115 Wendell A\c, Pittsfield, Mass, one 
of the earlier followers of the amateur 
telescope* making hobby, os remediable 
Why not use a mechanical linkage that 
would combine the altitude and azimuth 
motions automatically into a single, smooth 
equivalent of the equatorial motion? 

After some study he drew up the simple 
sketch shown in Figure 1 (taken from an 


old notebook and therefore not in ideally 
reproducible form). In the upper part of 
this sketch is a telescope tube mounted on 
a vertical axis which rotates in azimuth. 
This vertical axis is driven through a link¬ 
age from another axis set diagonally (paral¬ 
lel with that of the Earth) and therefore 
an equatorial axis. Hendricks, when he 
sketched this proposal in 1936, called it a 
“transformer, equatorial to alt-azimuth.” 
The diagonal element is driven at a uni¬ 
form rate The object sought is essen¬ 
tially to drive the altitude and azimuth 
at the desired non-uniform rates In 1936 
this sketch (Figure 1) was offered, through 
R. W Porter, for the 200” mounting, but 
it proved that this type of mounting had 
already been considered b> those vyho y\ere 
designing the telescojie, but not employed 
because of the difficulties involved in over- 




Ffgure 4: Polar axis and boaring, 
tatting and as circlat, rear of tab# 


coming the rotation of the image on plate, 
inherent in it. 

A year later Hendricks evolved the pro¬ 
posal shown in Figure 2 (another notebook 
sketch). This again shows a miniature 
equatorial placed below' the alt-azimuth. In 
Hendricks’ language, “the arched declina¬ 
tion axis carries, pivoted within it, a 
spindle rigidly connected in a radial di¬ 
rection to the driving drum, which m turn 
is pivoted horizontally in the lower end of 
the azimuth axis on ball bearings The hori¬ 
zontal component of the motion of the 
declination axis is transmitted directly to 
the driving drum, and through the axis of 
this drum (altitude axis) to the hollow 
vertical spindle (azimuth axis). The verti¬ 
cal component is also transmitted directly 
to the driving drum and thence through the 
steel driving bands to the telescope trun¬ 
nions, through a cross-shaft within the ped¬ 
estals, and two additional sets of drums and 
bands Some parts are shown in half sec¬ 
tion ” 

In 1936, Hendricks had discussed the 
problem with H F Morse. Sasco Hill, 
Southport, Connecticut, and Morse set off 



Figure 3; Thu alfogatfcar uuiqua Marta alt-axlmuth mounting 
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-TELESCOPTICS- 

to accomplish the equatorial-to-alt-azimuth 
transformation in an entirely different man¬ 
ner (Figures 8, 4). He made the telescope 
mounting shown, and has exhibited this 
telescope several times at the conventions 
of amateurs held at Stellafane, near Spring- 
field, Vermont, where it is always sur¬ 
rounded by a knot of by-standers 

To many, on first seeing it, the working 
principle is a puzzle The principal unique 
feature of thg Morse mounting is the 
curved, scimitar-like member seen in the 
photographs. This is the link, in the Morse 


COMPLETE HIGH-GRADE KITS OUR SPECIALTY 



f 


Headquarters lor Aiaatear 
Telescope Makers 

Hath kit has two glass discs (correct 
thickness) tempered pitch, 8 assorted 
abrasives (fewer may not give perfect 
optical surface), rouge, instructions, 
etc. When jour mirror is finished, re¬ 
turn it to us for FREE test and written 
report by Dr. J M. VURE, Opt. 

POLISHING and PARABOLIZING 
MIRRORS, all si2es, made to order by 
professionals, guaranteed correct. 
Prisms, eyepieces, accessories supplied. 
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With Koch Kit 


6 " Kit with 300 Page 
Book "Amateur 
Telescope Making*’ 
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THE PRECISION OPTICALCO. 
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4' 

kit. 
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Pyrex. 

.# 4.25 
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kit. 

. 3.75 
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5.50 
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kit. 
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10 ' 

'kit. 

9.95 

Pyrex. . 

. 13.95 

12 ' 

'kit. 

. 14.75 

Pyrex. . 
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Figure 5; Clott-up of carriage 

version of the concept, which automatically 
brings about the desired transformation of 
uniform motion into non-uniform motion 
But let’s begin at the beginning. The 
following is a composite of Morse’s descrip¬ 
tion and your scribe’s efforts—errors, if any, 
being chargeable to the latter. 

At the very bottom (Figure 3), almost 
hidden in the grass and the shadow, is a 
bird’s-foot base, holding m its center a 
short, stubby, vertical shaft. 

Supported on this shaft by Nornia-lIofT- 
man ball bearings is a large rectangular 
frame of fabricated metal, which can be 
rotated about this vertical axis 

Near its top part this frame supports 
the horizontal axis bearings. The hollow 
end of one of the horizontal axis trunnions 
shows clearly in the photograph. 

Supported on the upper end of the stubby 
vertical shaft of the base mentioned abme, 
m addition to the rectangular metal frame 
just described, is a trough-shaped platform 
(see also Figure 4) which is tightly clamped 
to the shaft. At one end of this platform 
rises a diagonal bracket. This bracket con¬ 
tains the bearing for another stubby shaft, 
the polar axis shaft. 

On this stubby polar axis shaft is mounted 
the long, curved member—the alt-azimuth 
circle. This curved member, which is sup¬ 
ported only at one end, can be rotated 
about the polar axis just described; that is, 
in Figure 8, swinging toward and away 
from the eye (like a sickle turning in the 
hand when the wrist is rotated but not 
otherwise moved). Its radius of curvature 
in any such rotational position remains in 
the common point through which the three 
axes—optical, horizontal, and polar—pass. 

Slidably mounted on the curved inner 
surface of the alt-azimuth circle is a small 
carriage (Figure 5). Between the two sets 
of wheels of this carriage is a disk with 
a central hole (actually, this disk is a small 
ball-bearing). This disk is mounted in such 
a way that its bore always points toward 
the point through which the telescope’s 


Kits contain 2 glass discs, N grades of abrasives 
(fewer do not insure an optically perfect surface), 
rouge, pitch or beeswax, and instructions. 

Money-back guarantee that 
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ALUMINIZED 

Coatings 

are uniformly superior in reflectivity and 
improve the performance of telescope 
mirrors, prisms, diagonals, uirncru mir¬ 
rors, range finder mirrors and other 
optical front surface mirrors 

These Surface Hardened Coatings are used 
in cmie of the largest observatories on 
mirrors which are famous throughout 
the world Have your mirrors coated 
with the best 
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EARTH MOON AND STARS 

By FRED L. WHIPPLE 

v 

Member of the Harvard College Observa¬ 
tory staff presents vaothcntic known facts*on 
the planets, how the system holds together, 
the discoveries of Neprune and Pluto, de¬ 
termining the masses of the Earth and other 
bodies, the Earth as an abo^e of life, the 
Moon’s influence on the Earth, observing 
the Moon, nature of the Moon; also on 
Jupiter, Saturn, Uranus, Neptune, Plulo, 
Mercury, and Venus, and on Mars; also on 
origin and evoltuion.—$2.60 postpaid. 
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TO MAKE A GOOD TELESCOPE 

is a most fascinating experience. We know, for we have made a 
lot of them, experimenting with ail sorts of glass and abrasives. 

1 xperience indicates two ,T MUSTS” for making a good telescope. 

USE ONLY GOOD MATERIALS. The cost of the best is so 
little that it is foolish to *‘bargain hunt” and almost certainly 
waste hours of work and care with failure at last. 

FINE GRIND THOROUGHLY. It is not difficult to get a 
perfect polish if the right abrasives are used persistently enough. 
Twenty-two years of experience enables us to supply: 

1 The best glass of the right thickness. 

2 The proper assortment of abrasives to give the best surface with 
a minimum of labor. Our abrasives are supplied in tin cans. To 
use punch a hole and sprinkle. Seal between times with adhesive. 

3. Our famous #6 for the final grind, which materially shortens 

4 Ready-tempered pitch, and best rouge, for polishing. 

KITS The above selected materials combined in a set, wirh instruc¬ 
tions for making a complete telescope. For the six-inch aperture 
size this costs only $5.00 This includes a test of your completed 
parabolic mirror with advice for correcting any errors found. 

Write for catalogue of supplies. 

John M. Pierce 11 Harvard St. Springfield, Vermont 
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exes pace. The telescope tube, mounted on 
the horizontal axis, carries, at a central 
point in its bottom, a short pin, and wher¬ 
ever the tube is pointed this pin remains 
inserted in the central hole of the bearing. 

In Figure S the tube is so positioned 
that its optical axis coincides with the polar 
axis and m this one special position alone 
the curved member can be swung without 
moving the tube. However, when the car¬ 
riage is moved along the curved member 
(Figure 4), and the curved member is then 
moved (by rotating the Bhort polar axis 
at its end), the optical axis is caused to 
rotate around the fixed polar axis and the 
telescope is automatically constrained to 
follow the star toward which it is directed. 

Another way to explain this unique drive 
would be the following: Fbllow a star for 
a time by means of an ordinary alt-azimuth 
mounted telescope. Then the trace of a 
given point at the rear of the mirror would 
take the form of a curve like the curved 
member of the Morse telescope 

When handling the tube of this tele¬ 
scope one has the feeling that an invisible 
spook also has hold of it, since it resists 
attempts to move it in any direction other 
than one which would follow a star. For 
example, if one tries to move it only in 
azimuth, it insists on moving at the same 
time in altitude. The "spook” is the curved 
guiding member. 

What advantages does Morse claim for 
this mounting? 

“The object,” he states, “was to avoid 
certain inherent shortcomings in large equa¬ 
torial mountings. 

“Estimates indicate a much lower cost. 
Materials could be better used—with less¬ 
ened total weight. 

“Because there would be no transfer of 
weight from one bearing to another, there 
would be no distortion of parts. 

“Because of ease and flexibility of the 
adjustments, less precision work would be 
required on various details. 

“Astronomers would work in an always 
level position and in a constant tempera¬ 
ture room at either end of the horizontal 
axis, where light could be directed with 
three reflections. 

“Because the tube moves about the hori¬ 
zontal axis in one plane alone, the tube 
could be made very rigid and at the same 
time relatively light. The whole instru¬ 
ment could be floated in an annular tank 
of mercury, thus leaving only enough weight 
on the annular track (precision ground) to 
insure accurate rotation around the vertical 
axis.” 

A mateurs who aspire to build £00" tele- 
* scopes usually start more modestly, say 
with a 100" telescope, and work up by 
100" stages. Erl A. Dart, £460 S. Bannock 
Street, Denver, says he had never before 
built a complete telescope, so he simply 
started right out on the £00" telescope 
shown in Figure 6. The job consumed 60 
hours of time, $4 worth of brass and two 
watch crystals (for the mirrors): it’s a 
model, 3/S£"=l foot. 

I v you don't want to buy, or in present 
times can't buy, a synchronous motor for 
a telescope drive, there is a way to make 
one yourself, and C. J. Myers, 417 N. 
Virgil Ave., Los Angeles, Calif., explains it 
thus: 


“It may be that most amateurs are not 
aware that almost any AC motor can be 
converted into a synchronous one. A wash¬ 
ing machine motor, fan motor or, for that 
matter, any squirrel cage motor will do. 

“All that is necessary is to determine the 
number of poles and cut an equal number 
of flat spots on the rotor. For example: a 
4-pole motor would have a rotor divided 
into 8 equal spaces. Cut every second or al¬ 
ternate area down about 8/16". The easiest 
way to do this is to set the rotor off center 
in a 4-jaw chuck—although a milling ma¬ 
chine will do a better job, as the rotor 
should be balanced afterward. The motor 
will now have about one-third its original 
H.P. at synchronous speed. 



Ffgvra 6: Tha 200" aid IN ghost 


“The number of poles equals the fre¬ 
quency X £ X 60 divided by the nearest 
synchronous speed up (based upon the 
number of cycles). 

“Most small motors are 4-pole. If the 
rotating element is cut, it should be bal¬ 
anced. The usual method is to have two 
parallel knife-edges (any sharp straight 
metal) on which the motor is rested on its 
bearings. Small holes are drilled in the 
heavy side until it will come to rest in any 
position. 

“The governor fly balls on all generators 
at Boulder Darn are driven with this type 
of motor. The speed drift is about the 
lowest in any power house built today.” 

Asked to supply a little background data 
on motors, Myers writes: “This motor speed 
business seems to confuse a lot of people. 
All motors having salient poles (with teeth) 
run synchronous. All motors with round 
rotors (without teeth—smooth) will have 
a definite slip below synchronism in pro¬ 
portion to load. This is where my formula 
comes in. Usually the name plate on this 
class of motor indicates the speed at full 
load. For example: the synchronous speed 
for a 4-pole motor, on 60 cycles, is 1800 
rpm, but the average motor runs 1760 rpm. 
The same motor on 50 cycles synchronous 
is 1500 and the motor runs 1440. The 
formula for a synchronous motor is fre¬ 
quency X £ X 60 divided by number of 
poles. In other words, any motor that is 
converted will speed up about 5 percent. 
Any good winding shop could change the 
number of poles within limits depending on 
the size of the motor.” 

N o convention of amateur astronomers 
will be held at Stellafane, Springfield, 
Vermont, this summer. Reason: War. Few 
could attend because most amateurs are 
doing war work (also saving tires). Spring- 
field itself is too busy (working seven-day 
weeks) and too overcrowded to entertain. 
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Research workers on war problems 
may find the answer in the following list 


Metals: 

Aluminum castings corrosion 
protection 
Foundry cores 
Joint seals for pipes 
Aluminum drawing lubricant 
Tin stamping lubricant 
Nickel alloy stamping rust pre¬ 
vention 

Metal surface protection 
Drawing and stamping of nickel 
alloys 

Sintered bearing lubricant 

Paper: 

Transparent coating 
Waterproofing liquid 
Flameproofing agent 
Translucent paper 
Wax coating 

Textiles: 

Transparent coating 
Olive oil substitute 
Waterproofing liquid 
Textile lubricant 
Flameproofing agent 
Flexibilizer for cotton braid 
Dye solvent 
Textile emulsions 
"Nylon” and "Vinyon” lubricant 
Worsted and spun rayon lubri¬ 
cant 

Ceramics: 

Binder for ceramic insulation 
Protective coating against me¬ 
chanical abuse 

Binder for vitreous enamels 
Binder for abrasive wheels 
Binder for porcelain enamel frit 

Pharmaceuticals and Foods: 

Edible emulsifying agent 
Non-staining ointments 
Edible fixative oil for candies 
Binder for yeast tablets 
Enteric Coating 
Polish for tablets and pills 

Adhesives: 

"Cellophane” and cellulose ace¬ 
tate adhesive 

Tissue paper to aluminum ad¬ 
hesive 

Adhesive for rubber to cloth 
Thermosetting cement 


Paints, Varnishes, Colors 
and Pigments: 

Pulp color and pigment dispers¬ 
ing agent 

Flatting agent for paints and 
varnishes 
Emulsion paints 
Lacquer and varnish plasticizer 
Soft grinding of lake colqrs 
Increased length of pigment lakes 
Non-mar enamels 
Water and ink resistant lacquers 

Rubber and Synthetic 
Rubber: 

Gasoline resistant finish 
Rubber gasket lubricant 
Rubber to cloth adhesion 
Polishing of hard rubber 
Plasticizing synthetic rubber 

Cork: 

Cork preservative 

Cements: 

Waterproofing agent 

Wood: 

Warpage prevention 
Flameproofing 

Leather: 

Sulphonated oil substitute 

Plastics: 

Plasticizer and lubricant 
Polishing 

Lubricant for molding 

Miscellaneous: 

Wax which will not melt in boil¬ 
ing water. 

Substitute for Montan Wax, Ozo¬ 
kerite, Japan Wax and other im¬ 
ported waxes. 

Dry preservation of anatomical 
and pathological specimens by the 
use of a water miscible wax. 

Synthetic oils dispersible in water 
that do not contain soap, or added 
emulsifiers. 


Emulsifying agent for emulsions 
stable to strong acids, salts and other 
electrolytes. 

Photographic offset plates are im¬ 
proved, giving increased water solu¬ 
bility, spread and wearability by the 
use of a new type of binder. 

Defoaming agent for casein, gela¬ 
tine, shellac and similar products. 

Wax which "dissolves” in hot 
water. 

Oil which remains fluid at —50° 
C. without freezing. 

Abrasive wheels. A temporary 
binder for abrasive wheels which 
completely volatilizes on firing. 

A wax which combined with oil 
soluble dyes serves as a light filter 
and watch glass holder in the dis¬ 
section of small organs and organ¬ 
isms. 

A number of glycerin substitutes 
meeting specific requirements are 
now being marketed commercially. 

Lanolin for industrial purposes 
can be replaced by a new compound 
made from domestic raw materials. 

In laundering white garments, if 
the filler is washed out, the original 
stiffness and body can be restored 
by a new water soluble, colorless 
synthetic resin. 

A liquid foam producer to replace 
Saponin for industrial purposes, is 
now being offered. 

A hygroscopic, water soluble 
liquid which is an excellent dye sol¬ 
vent and which replaces glycerin in 
many instances. 

Gum Tragacanth Ribbon is being 
replaced by a new edible gum of 
domestic origin. 


Our laboratories have developed 
solutions to these unique problems. 
The answer to these and many 
other problems are given in a 112 
page manual of chemical formula¬ 
tion for numerous industries. A 
copy of the manual "Chemicals by 
Glyco” is yours for the asking. Send 
for it today. You may find the an¬ 
swer to your war-time problems. 

6LYC0 PRODUCTS 
CO., INC. 

230 King Street, Dept. 59, 
Brooklyn, N. Y. 




“HORSEPOWER is W arpower # M 
.see page 4, is symbolized by our front- 
cover illustration of an Allison-pow¬ 
ered plane of the United States Army. 
This striking photograph was made by 
Robert Yarnall Richie and is repro¬ 
duced through the courtesy of the 
(‘urtiss-Wright ( orp.. Propeller Di¬ 
vision. 
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50 Years Ago in 



(Condensed From Issues of July, 1892) 


PATENTS—“Disparagement of patents is common and easy 
but it should not be forgotten by those who sneer at inventors 
that, out of a total of over $8,000,000,000 of capital invested 
in manufacturing in the United States, patents form the basis 
for the investment of about $6,000,000,000. Evidently, the United 
States system of encouraging invention that has resulted in the 
patenting of over 475,000 inventions, is a system that is ex¬ 
ceedingly wise and valuable.” 

CENTRAL SCREWS—“A new ship has just cast anchor at 
the Louvre wharf—the stcamei Louvre, built by Mr Oriolle 
of Nantes. When loaded it sinks but 2 8 meters in the water, 
and is consequently capable of ascending the Seine with a full 
cargo. This quality is not the only one that makes a truly 



original ship of the Loittre ; it is the first ocean vessel provided 
with two central propellers . . . These two propellers ate placed 
a little forward of the center of the vessel . . Each revolves 
in a sort of tunnel having the form of an inveited U . . . The 
propellers, which are 1.8 meters in diametei, and of 2 metets 
pitch, in revolving suck the water in front and force it aft 
As the tunnels are not closed at their lower part, the cavities 
that they form on eaih side of the center of the \essel increase 
the stability of it.” 

WRECKED -“The schooner Henry B. Tilton was recently 
wrecked off the United States Army Ordnance Proving Grounds, 
at Sandy Hook, by a 575 pound projectile which went astrav 
after leaving the muzzle of a 10-in breech-loading rifled cannon 
The projectile struck the vessel on the starboard counter, 
crashed through her longitudinally as if she were an eggshell, 
and before the crew realized that the craft had been struck, 
the water poured in through a great splintered hole in hei port 
bow, where the shot had emerged.” 

AIR LOCOMOTIVES—“A compressed air locomotive is 
reported to have been successfully used for several months in 
the interior of the Old Eagle Mines, near Pittsburgh. . . . Gen¬ 
erally the construction is the same as a steam locomotive, 
with the omission of the boiler and water tank, these being 


replaced by two large cylindrical tanks holding tfte compressed 
air. . . . The locomotive carries air at 500 to 600 pounds pres¬ 
sure but ordinarily the pressure varies from 250 to 450 pounds. 

. . . If charged to 500 pounds, the engine can make a distance 
of 1 1/3 miles, doing heavy w f ork, and it is practicable to 
make a running capacity of 4 miles with one charge ” 

SHIP BUILDING—“On account of the contracts undertaken 
by the Union Iron Works in the building up of our new Navy, 
the establishment now occupies a position of much general 
interest. Here in South San Francisco were built and equipped 
the highl) successful cruisers Charleston and San Francisco , 
and here also was built the monitor Monterey, now receiving 
her finishing touches, and being supplied with what are believed 
to be some of the most perfect of high-powered guns yet made 
anywhere In addition to this work there is now on the ways 
one of the largest of the new battle ships, the Oregon , to have 
a displacement of 10,000 tons, and to cost, exclusive of arma¬ 
ment, nearly four million dollars.” 

CABLE—“The United States survey steamer Thetis arrived 
at Honolulu on May 20 from Hilo, where she ended the survey 
for the table to he put in between San Francisco and the 
Hawaiian IslanJs. The course to Ililo comprised 2,060 miles. . . . 
The soundings were made at intervals of two, ten and some¬ 
times one mile apart. The deepest w r as 3.228 fathoms, about 
245 miles northeast of Hilo, and the shoalest was 976 fathoms, 
at a point about 350 miles from Point Conception Were it not 
for this abrupt rise, the course would have been almost level.” 

TEMPLE ROCK—“For more than 2,000 years, a dressed 
stone containing 12.922 cubic feet—being 71 by 13 feet in size - 
lia^ tested on pillars in a quairy of Baalbac, in Syria. It was 
intended foi the foundations of the temple of the sun, a mile 
or more distant, to which four stones nearly as large were 
actualh transported ” 

GUM CHEWING—“It is a curious fact that in England 
the> do not chew gum but rathei look dowm upon the habit as 
being vulgar, and of the small quantities that have been shipped 
abroad, but little has been sold. The time doubtless will come, 
however, when this democratic habit will overcome the preju¬ 
dices ot our cousins across the water . Already Australia 
has thrown up her hands, and decided that gum is a necessity, 
and American manufacturers aie working that market for all 
it is worth ” 

CAMERAS—“While it may be too early to say the old-tune 
plate-holder camera has had its day, it cannot be denied that 
magazine cameras of various kinds are superseding the old- 
fashioned camera, especially among tourists and others who 
desire to accomplish a great deal photographically in a very 
short time ” 

AURORA—“Experiments made at the Royal Danish Academy 
have demonstrated approximately the height of the aurora 
borealis M. Adam Paulsen, at Godthaab, by means of two 
theodolites situated four miles apart, found that different aurora 
displays varied from one to four miles in height. Experiments 
near Cape Farewell showed the height of different auroras to 
vary from one to ten miles. At Spitzenberg the range of height 
was from one-third to eighteen miles” 
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MASTER SCIENCE — IN WAR, IN PEACE 

As most middle-aged and older readers will recall, the 
chemists were the fair-haired boys in World War I 
Today, in World War II, the fair-haired are the physicists 
—exalted to the level of a kind of war nobility. As the 
chemist, President Conant of Harvard, has said, it is a 
physicist’s war. (In fact, the chemists are being treated 
shabbily. The secretary of the American Chemical Society, 
Dr. Charles L. Parsons, states that several hundred chem¬ 
ists and chemical engineers, including some with seven 
years of training and additional years of experience, have 
been inducted into the Army and are now functioning as 
stretcher bearers, orderlies, pharmacists’ clerks—their 
costly training lost to the nation. These tragedies have 
been caused by local draft boards which probably don’t 
fully comprehend that a chemist is a basic tool of industry 
Yet all efforts to remedy this situation have completely 
failed, in spite of the fact that the entire matter has been 
forcefully presented to high authority. This is a physicist’s 
war but chemists still are highly vital to its conduct.) 

Day and night, behind locked doors and under water¬ 
tight oaths of secrecy, the majority of this nation’s out¬ 
standing physicists are hard at work at what may prove 
to be the key to the war effort: Canny applications of the 
interactions of matter and energy—that is. ot the science 
of physics—directed toward the single aim of cracking 
Hitler. 

In the systematic search for the ablest physicist workers, 
the personnel of physics has been combed over again and 
again, and now the nation is to be fine-tooth-conibcd for 
physicists of lesser degree clear down to the rank of high- 
school graduates and even below that Officers and faculty 
members of high schools are being officially urged to single 
out youths who have shown innate aptitude for physics 
and its working tool, mathematics, and to direct their in¬ 
terests more actively into these channels with two ends in 
view: the help which these youths may later (but not much 
later) lend to the war effort, and their own peacetime 
futures in the one science which now seems most likely 
to be the gieut science of the future 

Just why is World War II so greatly a war of physics, 
and in what exact ways are the physicists so close to the 
core of it? This can be told only approximately at present 
and, for the rest, the answer must be simply: Hush. Let 
the War Policy Committee of the American Institute of 
Physics, representative of the whole body of American 
physicists, state it* “The present and potential contribu¬ 
tions of physics may well have a profound effect on the 
outcome of the war because new tools have been devised 
which can swing the tide of victory These tools utilize 
results of research m electronics, electric waves, acoustics, 
mechanics, and optics. Physicists have devised them, and 
engineers have shaped them for manufacture, and manu¬ 
facturers are producing them.” Top physicist of those 
who are participating in these defense—or rather, offense 
—research efforts is Dr. Vannevar Bush, Director of the 
Office of Scientific Research and Development (OSRD). 
lie has commented on this question most succinctly: 
“OSRD members listen and do not talk.” 

As long ago as last October three fourths of the out¬ 
standing physicists were heading OSRD research projects 
for war offensive uses. Since December 7 that percentage 
has run steadily upward and the need for physicists now 
increases at the high rate of 1500 to 2000 per year. 

In addition, there now is a special need for 100,000 or 
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more individuals who, while not full physicists (eight 
yeats of training and experience), are well enough 
schooled in ph>sics and mathematics to accept training in 
technical war operations. This ‘is why the governing body 
of American physics urges a search among ordinary stu¬ 
dent bodies—college undergraduates and high school—for 
those who have innate aptitudes in these subjects. (Mathe¬ 
matics is the most important tool of physics.) Our readers 
may do a service in helping to sleuth out such youth and 
perhaps influence them, not only to help now, but, if they 
prove to have special abilities required in large enough 
measure, to become physicists for life. 

Here one may well inquire about the moral responsibili¬ 
ties involved in influencing another’s life. Will physicists 
not become worth but a dune a dozen after the War? 
Admittedly, some temporary helpers will, but those of them 
who prove to be born physicists never will. For the 
physicist—the first class or research physicist—has a mind 
and makeup which simply cannot be made to order. To 
begin with, it must be decidedly a first-class mind Then 
an analytical mind Objective Free from emotional bias 
C apable of dealing in abstractions. In addition to these 
there is a something, often remarked by scientists—a mat¬ 
ter largely of attitudes and outlook. The born physicist is 
in part detached from teality—he lives in an ivory tower 
This explains why he is not well understood by practical 
people and vvhv he stumbles across so many impractical 
findings that later turn out to be eminently practical. His 
mind is altogether free It soars, though under full control 
Sometimes the physicist's mind seems to conventional 
minds just slightly crazj--usually a matter of wrong em¬ 
phasis! Crazy like a fox 

A youth who exhibits some aptitude for physics but not 
enough to become a peacetime research physicist will not 
in any event have wasted his time As the Institute of 
Physics states* “The study of physics (irrespective of any 
post-war career) is immeasurably helpful in any walk of 
life, because such study improves the ability to understand 
the new phvsical environment which man is creating for 
himself, and which, far more even than now, is bound to 
exeit a major influence upon social, political and eco¬ 
nomic trends. Great new developments now appearing be¬ 
hind the veil of secrecy are, beyond all possibility of doubt, 
establishing the basis for unprecedented peacetime appli¬ 
cations of physics in industry Some of the greatest of these 
are along lines not yet developed as branches of engi¬ 
neering. They give promise of opening large and fruitful 
fields for the useful and profitable employment of those well 
equipped with a broad, fundamental training in physics.” 
In Scientific American last May, Dr. E. U. Condon, Asso¬ 
ciate Director of the Westinghouse Research Laboratories, 
explored phases of the same general subject First-class 
research physicists can never become a dime a dozen: 
They are counted only by dozens.— A.G.L 
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HORSEPOWER IS WAR POWER 

How Ameriem Imtastm is Powering Onr Military Machiio 

CHARLES F. KETTERING 

Viet Prtsidtnt of General Motors 
Corporation, in charge of Rtseareh 


T oday’s machine war is horsepower 
war. It is important for Americans 
to remember this, because we have 
available more horsepower per individ¬ 
ual than any other nation on earth. 
We are the world's largest producers 
and consumers of horsepower. We pro¬ 
duce enough power in peacetime to 
supply 15 horsepower to every man, 
woman, and child from Maine to Cali¬ 
fornia and from Canada to the Gulf. 
Automotive engines alone supply more 
than 65 percent of this horsepower in 
peace. 

With the coming of war the power 
available per individual is stepped up 
to even greater quantities. For every 
soldier in a modern mechanized divi¬ 
sion there are 32 horsepower behind 
him, twice as much as in time of 
peace. We call this the machine age ; 
we really are living in the horsepower 
age. 

One of the most important things 
about horsepower is the fact that man 
by himself possesses so little of it. 
While the strongest athlete can exert 
as much as two and a half horsepower 
for perhaps a minute at a time, he is 
good for only about one tenth horse¬ 
power in sustained effort. The fact 
that this amount of power is barely 
sufficient to turn a 12-inch electric 
fan will give you some idea of what 
a small amount of power wc can pro¬ 
duce by our own muscular effort. 
Just to make your toast in the morn¬ 
ing requires more power than five 
able-bodied men can generate by turn¬ 
ing an electric dynamo. The Ameri¬ 
can housewife, although she probably 
never thinks of it in this way, has in 
her home the equivalent of at least 
60 servants in electrical appliances to 
do her bidding. If we add to these 
60 servants the 75 or a 100 equivalent 
horses stabled in the family garage, 
we see that the typical small Ameri¬ 
can home can boast a staff that would 


certainly have been the envy of any 
Medieval castle. 

Naturally, these tireless, obedient, 
reliable servants did not spring into 
being by magic. There are years of 
trying and failing and trying and fail¬ 
ing and of slow, patient accomplish¬ 
ment behind every one of the thou¬ 
sand little conveniences which wc 
today accept as a matter of course. 
Our conveniences are the concrete 
result of industrial research in action. 

Since before recorded history man 
has searched for means of augment¬ 
ing his puny one tenth horsepower. 
The lever, the inclined plane, the 
screw, the pulley, and the wheel pro¬ 
vided him with the means of extend¬ 
ing the usefulness of his natural 
muscle power, but they did nothing 
to increase it. These five fundamental 
devices, upon which all machines are 
based, may be considered as exten¬ 
sions of man's facilities, just as the 
first stone he threw was in effect an 
extension of the striking power of his 
arm. In the same sense, the sling 
which David used with such effective¬ 
ness against Goliath, the long bows 
with which the English farmers 
routed the French armored knights 
at Agincourt, the crossbow, the cata¬ 
pult, and the battering ram were 
simply extensions of man’s own muscle 
power. 

the first significant increase in the 
■ amount of power which man 
brought under his control came when 
he learned to domesticate animals. 
With the domestication of the horse, 
man increased his power tenfold, and 
he took the first step toward becoming 
a controller rather than an expender 
of power. There are few animals that 
have not at one time or another lent 
their muscle power to the tasks man 
proposed. Even the bird—usually 
thought of as the freest of all crea¬ 


tures—was conscripted to his pur¬ 
poses, carrier pigeons supplying the 
original airmail service. Hannibal was 
among the first to use this new source 
of animal power for war. The ele¬ 
phants with which he startled the 
Romans in 218 b.c. were simply the 
forerunners of the present-day tanks 
Later, Ghenghis Khan — still the 
champion conqueror of all time—swept 
westward through Asia and Europe 
with great armies mounted on Mon¬ 
golian ponies. But even more im¬ 
portant than his cavalry, Ghenghis 
brought with him a fantastic new toy, 
the Chinese firecracker. 

|l ere was an altogether different 
■■ source of power. There was noth¬ 
ing muscular about it. A small child 
could set off, as easily as a grown man, 
a charge of sufficient force to blow up 
a whole fort. It was entirely unlike 
anything that had existed before. Man 
had discovered how to harness the 
terrific energy of a chemical reac¬ 
tion. While he had increased his 
power tenfold by taming the horse, 
he was now able to increase his power 
a hundredfold or a thousandfold by 
taming the chemical animosity of salt¬ 
peter, sulfur, and charcoal. 

There was another significant aspect 
to the discovery of gunpowder. Unlike 
the wind man had used to propel his 
boats or the water he had used for 
pumping or grinding grain, gunpowder 
provided him a form of power that 
was extremely compact and mobile, 
that he could use whenever, where- 
ever, and however he wanted it as 
long as he kept it dry. This becomes 
especially significant when we under¬ 
stand that the internal combustion 
engine is simply a first cousin of the 
cannon. As a matter of historical 
fact, the first internal combustion en¬ 
gine was a gunpowder engine invented 
by Christian Huygens, a Dutch scien- 
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Tonka, trucks, plones—millions of honepowtr 


tist, ill 1680. There is no 
essential difference between 
a cannon and the cylinder 
of a modern gasoline en¬ 
gine. The piston is simply 
an adaptation of a shell with 
a connecting rod attached to 
it in such a way as to re¬ 
strict its movement and pro¬ 
vide a means of transmitting 
its power. And the reaction 
of gunpowder in the presence 
of heat is no different from 
the reaction of gasoline in 
the presence of the spark 
from a spark plug. You can 
say that the automobile you 
drive is run simply by six 
rapid-fire cannon arranged in 
such as way as to give you a 
smooth flow of power at the 
wheels. 

The development of the 
gasoline engine followed nat¬ 
urally from the discovery of 
gunpowder. The horsepower 
which one man could control 
and direct to do his tasks 
had now grown to enormous pro¬ 
portions. Manpower, particularly in 
warfare, had become a relatively 
inconsequential matter. The French 
army was certainly numerically supe¬ 
rior to the German, but the panzer 
divisionen was as radical an innova¬ 
tion in horsepower as Hannibal's ele¬ 
phants or Ghenghis Khan's ponies. 
German airpower was numerically 
superior to the British, but last fall’s 
scheduled invasion of Britain failed 
because a few Spitfires and Hurricanes 
had enough well-utilized horsepower 
to hold off a greater number of Mes- 
serschmidts and Stukas. 

The soldier of today is still a puny 
one tenth horsepower machine, but 
he now uses his one tenth horsepower 
to direct the greater horsepower which 
these new weapons have given him. 
He is like the tiny grid impulse which 
regulates the heavy plate current of 
a vacuum tube so that the sound of a 
pin drop can he amplified and magni¬ 
fied until it booms like a clap of thun¬ 
der. 

W orld War 1 was simply a great 
proving ground for two power¬ 
using weapons—the tank and the air¬ 
plane. As with every new thing, no 
one foresaw the possibility that these 
two weapons would entirely change 
the existing methods of warfare. Land 
war had become a contest of en¬ 
durance between large masses of 
troops in trenches. All movements 
were made slowly and in one plane of 
activity. Because the general ac¬ 
ceptance of a new thing is always 
slow, no one realized that these two 


weapons, which augmented the 
feeble power of the foot soldier with 
that of the internal combustion 
engine, at once made it possible for 
him to move swiftly and in any direc¬ 
tion he chose. The airplane took the 
lid off every fortress and island in 
the world. 

Then one man who did not know 
anything about engineering completely 
changed our ideas of a fixed warfare 
and made us accept these new weapons 
for what they are. He started a pro¬ 
gram to build 20,000 tanks and 20,000 
airplanes and even wrote a book tell¬ 
ing people exactly what he was doing 
Everyone said he was crazy. When 
he finally got his 20,000 tanks with 
from 100 to 400 horsepower each and 
his 20,000 airplanes with 1000 horse¬ 
power each, he was able to substitute 
horsepower politics for ordinary 
diplomacy. So far, horsepower has 
won every battle. Now our job is 
simply to produce more horsepower 
than he can. 

Time will show that the Axis picked 
the wrong opponent when they picked 
the United States to fight a horsepower 
war. We have the greatest power- 
producing facilities in the world. 
The automobile industry, for example, 
has produced over 80 million vehicles 
since 1900. If we say that each of 
these averages 50 horsepower, which 
is a very conservative rating, we see 
that we have produced four billion 
horsepower for use on our highways 
alone. In one average year we have 
produced over 200 million horsepower. 
We have about 40 million horsepower 
installed in electric power plants. 


These plants light our homes, streets, 
and factories; they provide power for 
our industries; they distribute electri¬ 
cal energy for our great communica¬ 
tion systems. In a hundred ways they 
furnish the power to make our Ameri¬ 
can way of life possible. Forty mil¬ 
lion horsepower is a lot of power, 
but it is less than one fifth of the 
amount of power the automobile in¬ 
dustry turns out in an average year. 
In other words, it takes us less than 
three months to duplicate all the power 
production of all the electric power 
plants in the country. 

\a/hen military men ask for huge 
™ totals of power to win the war, 
they are not speaking in unknown 
terms to the automobile industry. 
When we needed 200 million horse¬ 
power a year to keep our American 
way of life in peace, industry pro¬ 
duced it. We have learned, better 
than any other country, the mass pro¬ 
duction of power. Every bit of this 
accumulated experience, together with 
all the resources of management, 
machinery, and labor, is being used 
to produce more and still more horse¬ 
power to win the war. 

Let us examine the difference be¬ 
tween a division in World War I 
and a modern mechanized division 
and see if we can gain some idea of 
the magnitude of the job industry is 
called upon to perform. 

The old division used 4400 horses 
and 153 motor vehicles of about 3500 
total mechanized horsepower. The 
modern mechanized division, with 
fewer men, has 2700 vehicles ranging 
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in size from the motorcycle to the 
heavy tank. More than 400,000 horse¬ 
power are available. The old division 
moved at 3 or 4 miles per hour with 
25 miles a long day’s advance. The 
increase in power of the new division 
gives it a speed of from 25 to 60 
miles per hour, and it can easily travel 
250 miles in a day. The old division 
required 39 tons of ammunition per 
day. The new one 600 tons. No Won¬ 
der the panzer divisionen struck such 
terror in the hearts of the French 
soldiers. 

This 400,000 horsepower 
represents the effort that could 
be exerted by 4,000,000 men. 

And the mechanical equipment 
—tanks, trucks, jeeps, peeps, 
and motorcycles—are no more 
tired at the end of a long day’s 
advance than they were in the 
morning. The mechanized di¬ 
vision is made up of about 
12,700 men and officers with 
an average of 32 horsepower 
available for each man. This 
power is used to increase the 
soldier’s speed and mobility, 
carry more and heavier guns, 
and allow for heavier armor to 
protect him in battle. Each 
man has available an average 
of the combined power of 320 
men In a tank, lie may have 
the equivalent of 1000 men act¬ 
ing from his orders 

Many of the vehicles neces¬ 
sary for a mechanized army 
are now being produced in 
large quantities and have been 
for the last year. Other and newer 
types will soon be in large scale 
production. For a long time the army 
has worked with industry to build the 
vehicles that will be necessary. As 
we have repeatedly pointed out, it 
takes time to get an entirely new 
product into production. Even with 
industry’s great skill in methods of 
producing horsepower, it does take 
time to get through the “tooling up” 
stage. Now that industry is gearing 
itself to the wartime pace, it is pro¬ 
ducing horsepower in ever increasing 
millions. It is easier to criticize others 
for not doing more, than it is to do. 
A critic doesn’t have to convert a 
plant overnight from peacetime to war¬ 
time production. He doesn’t have to 
design and build tools and dies, make 
production schedules, train workmen, 
meet government specifications, and 
build a product that will pass the rigid 
inspection of the Army and Navy. 
And all the while he is working he 
does not have to be on his guard 
against talking about his accomplish¬ 
ments. The results are a military 
secret and have seldom been released. 


This is entirely as it should be if we 
are to prevent valuable information 
from getting to our enemies. 

Let us go further and show what 
this war of horsepower means in the 
new r est form of fighting machine, the 
airplane. Here the figures are just as 
astronomical as they are in the mech¬ 
anized army division. 

In World War I, a basic training 
plane used a 90-horsepower engine. 
This engine, the Curtiss OX-5, be¬ 
came the standard power for “barn¬ 
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storming” after the war. The OX-5 
engine weighed 375 pounds, or more 
than four pounds per horsepower To¬ 
day a basic trainer uses a 200-horse¬ 
power engine weighing about 40U 
pounds, or two pounds per horse¬ 
power. 

The most outstanding development 
• has, however, come in the high¬ 
speed pursuit airplane engine. In 
World War I, the Libert} engine 
gained world fame and was to have be¬ 
come the standard high-output engine 
of the A.E.F. This engine developed 
400 horsepower and weighed approxi¬ 
mately 840 pounds, or more than two 
pounds per horsepower. It was just 
about the same size as the present-’ 
day liquid-cooled Allison engine 
which develops 1325 horsepower at 
less than one pound per horsepower. 
The development of the Allison engine 
was started by industry in collabora¬ 
tion with the army early in 1930, and 
it was just about ready for production 
when we needed it. 

Far-seeing men in the United 
States Army asked industry to un¬ 


dertake this development even though 
there seemed to be no immediate use 
for the engine at the time. What is 
important to us now is that all the 
preliminary work was completed when 
the engine wa9 needed. There is no 
way to speed up such development. 
Two hens can’t hatch a setting of 
eggs any faster than one can. This 
is a fundamental factor that many 
people overlook. 

The development of this new liquid- 
cooled engine has meant much to 
Army aviation. As a result 
of this development it was pos¬ 
sible to increase the speed of 
a pursuit plane as much as 60 
miles per hour on the same 
number of gallons of fuel per 
hour. It has taken only two 
years to increase its power 
from 1000 to 1325 without any 
significant change in the de¬ 
sign, and this may be increased 
even further. 

What docs the huge air 
force the President asks for 
mean to us? He wants 60,000 
planes in 1942 and 125,000 in 
1943. Industry is being called 
upon to produce in excess of 
100,000,000 horsepower this 
year and in excess of 200,000,- 
000 in 1943 to power these 
planes. Let us do some more 
comparing and see what these 
figures mean. I11 1942 we will 
have to produce as much power 
in aircraft engines as the com¬ 
bined power of all the rail¬ 
roads of the country. In 1943 
wc will have to double it. And this 
power will be for airplanes alone 
Wc already have a good start. One 
company alone is producing over a 
million and a half horsepower a month 
in a factory built where there was a 
vacant corn field only a year ago. 

Today a pursuit pilot has from 
1000 to 2000 horsepower to pull him 
through the air at speeds well in ex¬ 
cess of 400 miles an hour. In World 
War I the 400-horsepower engine 
pulled him only about 120 miles per 
hour. Several developments have 
taken place to make these increases 
possible. First, the aeronautical engi¬ 
neer has learned more about the aero¬ 
dynamics of the plane itself Better 
wing sections, streamlining, better 
materials, the feliable monoplane, re¬ 
tractable wheels, and dozens of other 
improvements have increased speeds. 

But there is a limit to the increases 
that can be made by aerodynamics 
alone. It takes horsepower to fly at 
speeds of seven miles a minute. An 
engineer would say that the horse¬ 
power required goes up as the cube 
of the speed. In layman’s language 


6 


SCIENTIFIC AMERICAN • JULY 1942 


SCIENCE IN INDUSTRY' 
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this means that to get twice the speed 
we have to supply eight times the 
horsepower. Now we see why horse¬ 
power is so vital in obtaining air 
supremacy. Power means speed. 

Fortunately engineers and chemists 
have given us the means of obtain¬ 
ing increased power from a given 
size engine by the development of 
better fuels. This means any engine 
that burns gasoline as a fuel, whether 
it drives an automobile, truck, tank, 
airplane, or motorboat High octane 
fuel makes our present high-output 
engines possible whether they arc 
used for peacetime purposes or for 
those of war. 

the story of high octane fuels has 
I been told many times The work 
grew out of my attempt to burn kero¬ 
sene in a Delco Light engine long be¬ 
fore we got into the First World War. 
The improvements which we effected 
in the fuel were made available to the 
automobile driver early in the 1920^ 
Since then impioved fuels have been 
responsible for doubling the power we 
get from an automobile engine Every 
-driver of a car in the past 20 >ears 
has benefited from this development. 
It was a research project carried on 
by private industry and made avail¬ 
able to motorcar owners in peacetime 

The dividends which this single de¬ 
velopment has paid to our country 
have been enormous The automobile 
owner has saved about 25 percent of 
his fuel bill. This amounts to a bil¬ 
lion dollars a year. It means also 
that we have conserved our natural 
resources. Better fuels have been re¬ 
sponsible for just about doubling the 
output of a given size engine. It has 
been said that this has increased the 
installed power of automobiles by 
about one billion horsepower. 

The T.V.A. is one of the foremost 
of our great power developments. 
This series of dams will produce about 
three quarters of a million horse¬ 


power, or less than one thousandth 
of the power gained by the use of bet¬ 
ter automobile fuels. If all our auto¬ 
mobiles were to develop a “miss” in 
one cylinder at the same time, we 
would lose ten times the installed 
horsepower of all the T.V.A. dams 
together. 

But what is extremely important to 
us at the present time is the fact that 
without these better fuels such powers 
and speeds as we require from our 
military planes would be impossible. 
It is not surprising that one man high 
in government office has said that high 
octane fuels may be the most import¬ 
ant single factor in the outcome of 
this war. 

I11 World War I the Liberty engine 
had to lie designed to run on 50-oc- 
tane fuel, the aviation gasoline avail¬ 
able at that time. The Allison engine 
utilizes 100-octane gasoline The dif¬ 
ference between the 400 horsepower 
of the Liberty engine and the 1325 
horsepower of the Allison engine 
is largely due to this difference in 
fuel. 

Because Ameiican indust! y con¬ 
ducted research during peacetime, we 
are the only country in the world with 
the capacity and the know-how to 
produce 100-octanc fuel in adequate 
quantities for our military airplane 
engines. Fuel research has already 
added millions of horsepower to our 
armed forces. 

A number of years ago we started 
a research project with the aim of 
developing a high-speed, light-weight 
Diesel engine. Wc had long hoped 
that we could bring the benefits in 
economy of the Diesel to the small 
engine field. We did not have any par¬ 
ticular application in mind, for we 
knew that any new and better means 
for developing power would find hun¬ 
dreds of users Others would put the 
power to work. 

In a few years a new type of two- 
cycle Diesel was introduced at the 


Century of Progress in Chicago. That 
was in 1933. The next year this type 
of engine was used to power the first 
of the new high-speed Diesel-powered 
streamlined trains. Likewise, the Navy 
had adopted it for submarines. This 
development of industrial research 
conducted by American industry in 
the regular course of its business has 
been found to be the answer to many 
naval and military problems Contin¬ 
ued research has resulted in still 
smaller and lighter high-output 
Diesels. This family of engines is now 
powering naval craft of many kinds, 
large trucks and buses, tanks, and mo¬ 
bile power plants, all for war pur¬ 
poses. Here is an industrial research 
development which is useful either 
in peace or in war. The engine 
doesn't care what it is used to power. 

/Nne of the most important pcacc- 
^ time uses of the Diesel was in the 
new 2000- to 6ooo-horsepower loco¬ 
motives This engine has revitalized 
the railroads and more Diesel loco¬ 
motives are being lmilt than any other 
type These efficient engines, which 
have speeded up switching, passenger 
schedules, and freight shipping, are 
of extreme importance in time of war 
We are deriving unexpected benefits 
from the speeding up of our war ma¬ 
terial deliveries made possible by this 
peacetime development. Diesel loco¬ 
motives may even speed the deliveries 
of the same type of engine to be used 
by our Army or Navy for other de¬ 
fense purposes. 

We are in a war of horsepow f er— 
of Allied horsepower against Axis 
horsepower The victory will go to 
the side which has the mo«t and the 
best horsepower producers, American 
industry, which has produced the most 
peacetime horsepower, is now pro¬ 
ducing the most wartime horsepower 
Our front lines are the engineering 
departments, research laboratories, 
and factories. Able and experienced 
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management, skilled workmen, and 
engineers second to none are holding 
these lines* All our efforts are geared 
to produce power and more power 
for the armies and navies of the 
United Nations. 

This is a civilization of horsepower 
as well as a war of horsepower. When 
the engines of war have fired their 
last charge of fuel, the engines of 
peace will immediately start their 
job of rebuilding. We will not only 
beat the sword into the plowshare; 
we will convert the tremendous horse¬ 
power of war into the useful horse¬ 
power of peace. 

• • • 

TIN PLATIN8 
Thlaaer, Mere Ceenenieal 
By New Presets 

Both tin and electric power will be 
conserved by a faster, more eco¬ 
nomical electrolytic process for plat¬ 
ing strip steel with tin, announced re¬ 
cently by the Electroplating Division 
of E. I. du Pont de Nemours & 
Company. Known as the Halogen Tin 
Process, this process employs a neutral 
solution which is said to eliminate 
sludging and the consequent waste of 
tin common to many electro-tinning 
methods. 

Strip steel for containers can be 
tin-plated twice as fast with less elec¬ 
tric power by this process as by the 
“alkaline” electro-tinning method, it 
was stated, thereby reducing substan¬ 
tially labor and power costs. A thin¬ 
ner, more uniform coat of tin can be 
applied to strip steel electrolytically 
than by the conventional “hot dip” 
method, resulting in savings of from 
40 to 65 percent of the tin used. 

A larger percentage of tin cans 
henceforth will be plated by electro¬ 
lytic processes because the War Pro- 
•1 Board has limited drastically 
the amount of tin for containers, and 
thin coatings of the metal will be 
necessary. Tin deposited by the Halo¬ 
gen process, it was said, can be heated 
without discoloration either when tin¬ 
plate is heated to obtain the bright 
finish required by some can manufac¬ 
turers or when treated during the 
process of applying lacquers or en¬ 
amels. 

CONTROL 
Of tofeettoa WHO 
-Btw “SwrebiarB" 

Busy industries in every classifica¬ 
tion, working on both war and civil¬ 
ian orders, are making use of a new 
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system called “Produc-Trol” which 
enables production and purchasing 
executives to see quickly all facts 
concerning raw materials, parts, as¬ 
semblies, machine and man hours. 
Information of this kind is especially 
essential where multiple-shift produc¬ 
tion is maintained. 

“Produc-Trol”, which was developed 
by the Wassell Organization, lists 
parts, assemblies, sub-assemblies, or 
individual operations at the left of 
the board shown in one of our photo- 
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graphs. Movable tapes working from 
left to right on pulleys bring all per¬ 
tinent facts into instant focus. Double 
rows of peg holes under the movable 
tapes, and various colored pegs, per¬ 
mit many arrangements of compara¬ 
tive data and control, required for 
any operation. Units can be obtained 
in sizes to fit specific needs; models are 
also available for individual and 
group-incentive plans. 

• • • 

MODERN INDUSTRY-Fifteen of the na¬ 
tion's major industries have been developed 
in the last 62 years, creating work for about 
15,000,000 persons. 

• • • 

METAL FINISH 
Ta Substitute 
far Plating 

colored transparent finish for use 
on polished metal, and which is un¬ 
affected by war-time restrictions, is 
being produced by Maas & Waldstein 
Company as a substitute for electrp- 
plating and bronze-powder finishes. 

This finish, which is marketed as 
“Platelustre,” consists of a concen¬ 
trated enamel, of the desired color, 
added to a clear lacquer. When ap¬ 
plied on polished metals, it makes 
them resemble copper, brass, bronze, 
color-treated aluminum and steel, or 
other metals. 

It is applied by spraying or roller 
coating and can be furnished for either 


air-drying or baking. Flat stock fin¬ 
ished with certain grades can be 
formed after baking. The colors are 
fast to light in indoor service, the 
manufacturer states. 

B0NVERSI0N 
Of Muehlui Tools Calls 
For Fins lagsaaHy 

Call it automotive “know-how” or 
call it conversion, the automotive in¬ 
dustry has been faced for more than 
a year with the task of ingeniously 
adapting equipment for war jobs. 

It was ten months or so before 
Pearl Harbor when one automotive 
concern, for example, agreed to pro¬ 
duce parts for an anti-aircraft can¬ 
non In the loader mechanism of the 
gun, the automotive engineers and 
master mechanics found the greatest 
challenges to their ingenuity. This 
unit is an assembly of parts, most of 
which have to be machined in curves 
that are small segments of circles that 
range up to 86 inches in diameter. 

Under normal conditions such cuts 
could have been made easily by huge 
milling riiachines with enormous ro¬ 
tary tables. But the smallness of the 
original order ruled out the possibility 
of using such special purpose ma¬ 
chines. So an ingenious device was 
made—a fixture attached to an ordi¬ 
nary standard-type milling machine. 
It resembles a wedge of pie. 

At the point of their “wedge of pie,” 
the designers placed a fulcrum 
equipped with hand-screws. With this 
they could swing gun parts, clamped 
to the “piecrust,” against the milling 
cutters. 

With such unorthodox fixtures, most 
of the curved parts were machined 
for the original orders. And, having 
mastered the “know-how” on these 
ingeniously adapted machines, the 
master mechanics were prepared for 
the change of pace induced by the 
Pearl Harbor attack. The crisis 
brought the first large order for guns. 
They then transferred their “know¬ 
how” to similar adaptations of huge 
automotive rotary milling machines. 
These were torn down and rebuilt to 
make radial cuts in the large quanti¬ 
ties required. 

One of the large machines is now 
cutting radial loader parts, 17 at a 
time, out of huge hoops of bar steel. 

Though no longer needed for the 
jobs they performed so ably, the small 
machines with their “fan-tail” fixtures 
have not fallen idle. Moved to an¬ 
other department, they are now ex¬ 
ecuting radial cuts on curved air¬ 
plane parts .—Automotive War Pro¬ 
duction, 


8 


SCIENTIFIC AMERICAN • JULY 1942 



INDUSTRIAL 

TRENDS 


RESEARCH PAYS NOW ... AND LATER 

Substitute the drive of life-and-death necessity for the 
dollars-and-cents motive, and there appear amazing results 
from the research laboratory. That is exactly what is 
happening in many industries today, particularly in the 
automotive industry where production is all-out for war 
and not at all for the civilian consumer who has been the 
basis on which the industry has been built. In the calm 
days of peace-time activity, when the prime interests of 
the industry are to make a better product than competitors 
and at the same time show a reasonable profit, many of the 
findings of the research laboratory are at least tempor¬ 
arily shelved because their adoption would be too costly. 
But when the wheels must turn for military purposes and 
the profit motive is thrust into the background, the labora¬ 
tory technician is in his scientific glory; no longer are costs 
the bugbears that hinder his development work. His main 
objectives now become the finding of new ways of doing 
things better and of new materials that, substituted for 
old ones, are at least as good as or better than the originals. 

Before we become specific about this sort of thing, let it 
be understood that what has been said is not to be taken 
as an indication that war-time production is being used 
as an excuse for being wasteful. Far from it. But there is 
a definite job to be done and all too little time in which to 
do it. Under such conditions, many of the peace-time rules 
of industry are thrust aside and barriers are overcome by 
means that, given other circumstances, would throw the 
average cost-accountant into a quiet case of jitters. 

Here's where it all stems from: As is too well known to 
bear repetition, there are real shortages in certain ma¬ 
terials formerly considered indispensable in the automotive 
industry. Before the war—how long before makes no par¬ 
ticular difference in this discussion—there had been de¬ 
veloped many substitute materials for these indispensables, 
but they had not been put into production for economic 
reasons. Military approval of a substitute, however, ordi¬ 
narily demands that the substitute be much more than a 
mere alternate. It must do its given job as well as the 
material formerly used; if possible, it must do that job 
better. This, indeed, is just what many of the shelved re¬ 
sults of many research laboratories will do. So now these 
shelves are being cleaned off, their contents are being 
brought to light, and the labs are working night and day 
to produce the wherewithal for the production lines of 
victory. 

Here are some cases in point, gleaned from Automotive 
War Production: Alloy steels containing carbon and mo¬ 
lybdenum are superior substitutes for steels using nickel, 
chromium, and other scarce alloying metals, but these 
carbon-molybdenum alloys require heat-treating processes 
to bring out their superior physical properties. This heat- 
treating is too costly for ordinary commercial production 
in times when other alloying materials are cheap and 
plentiful. But when the life-and-death motive takes charge 
of the situation, all such considerations fall by the way- 
side. Thus, one company making small combat vehicles has 
saved 41,000 pounds of nickel on one contract by using 
these steels that research had produced but which had 
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formerly been almost a laboratory curiosity* In another 
similar type of substitution, copper-silicon castings were 
substituted for the formerly used copper-tin alloy in the 
manufacture of anti-aircraft guns; net saving was 20 
pounds of tin per gun. 

Then there is the case of sheet steel, one of the forms 
of metals that has relatively little use in wartime pro¬ 
duction. A shell clip was formerly made by die-casting 
aluminum. It was decided to change the design and to use 
sheet steel. Result: An improved clip and expanded use 
of sheet steel, together with employment of men and ma¬ 
chines that work this material. Also, the change-over in 
this clip alone is reported to have saved, to date, $2,000,000. 

Metals are by no means the only materials which are 
receiving the utmost attention of researchers. Leathers, 
fabrics, and felts have been developed as alternates for 
the rubber and synthetic rubbers that were formerly used 
in anti-squeak pads, bumpers, gaskets, and seals. Plastics 
have been put into service in steering wheels, replacing 
the hard rubber formerly used. Other similar plastics, in 
extruded form, have found application in cooling-system 
and other hoses. Battery boxes of molded natural asphalt 
found in Utah are releasing still more rubber. 

And so it goes. To summarize: In one combat vehicle, 
original plans called for 12 pounds of rubber, exclusive of 
tires. Alternate materials have cut this rubber requirement 
to one half pound. Another vehicle has been redesigned to 
use alternates, with the result of saving more than 16 
pounds of rubber and almost five pounds of nickel per 
unit. These brief figures give a graphic idea of what has 
been accomplished. What this trend — and it extends 
throughout all phases of vehicle design and construction 
—will mean to the post-war automotive industry is quite 
obvious. No one knows today what the civilian automobile 
will look like when the industry starts after customers 
instead of after Japs and Nazis, but we can all rest as¬ 
sured that it will have better materials and greater effi¬ 
ciency than ever before. 

DIAMONDS OF INDUSTRY 

Although the use of diamonds in a variety of industrial 
tools is not by any means new, such tools as were used in 
the United States were largely imported from Europe 
until the outbreak of World War II. Now, faced with the 
need for precision machine work in so many war indus¬ 
tries, diamond cutters and merchants in this country are 
turning to this outlet for their products and are building 
a business that is one of the most rapidly advancing in¬ 
dustries of the moment. It is worthy of more than passing 
notice, also, that jewelers are advocating the purchase 
of gem stones for personal adornment on the ground that 
the by-products of cutting such stones are small diamond 
chips which can be used in industrial tools. Thus, they 
argue, the more gems purchased, the more chips there will 
be for use in the war effort and, at the same time, the less 
costly will be these same chips to those who need them. 

But larger sales of gems is not our concern: What is 
more important to the trends of industry is the fact that 
industrial diamonds are needed and are being supplied in 
ever-increasing quantity and for ever-expanding uses. 
Because diamonds are the hardest substance known, they 
are widely used not only in grinding tools but in dies and 
gages as well. So hard is the diamond, in fact, that dies 
and gages are being supplied to industry today with guar¬ 
anteed tolerances of hundreds of thousandths of an inch; 
in some cases with no tolerance at all 1 With such Ameri¬ 
can-made tools available, all industries demanding high 
precision can put their best efforts forward. 
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Synthetic Elastomers 

How Molecules are Manipulated to Make New 
Rubber-like Materials in Unlimited Variety 


SIDNEY J. FRENCH 

Professor of Chemiitry, Collate University 

S even hundred thousand tons of 
synthetic rubber by the end of 1943 
—to be produced in American factor¬ 
ies as yet unbuilt! The world has 
never before had ring-side seats at 
such a stupendous undertaking in the 
translation of science into stark ne¬ 
cessities. 

Can it be done? Had that question 
been asked before December 7, 194L 
the answer no doubt would have been 
an assured and cocky, “Yes, if we 
were put to it!” 

Today we are put to it in no un¬ 
mistakable manner. What is the an¬ 
swer now? There is less cockiness, 
more seriousness, as there always is 
when a boast must be turned into a 
result. But the answer is still, “Yes!” 
Either we produce synthetic rubber or 
we go down to defeat. Planes and 
tanks must have rubber—an amazing 
amount of it. So must soldiers, can¬ 
nons, and battleships. In such a diver¬ 
sity of items as raincoats, boots, tires, 
pads, gas masks, surgical gloves, hose, 
de-icers, gas tanks, insulation, storage 
batteries, and on up to 2000 or more 
items, rubber plays its essential part 
in war. 

Had we faced today’s crisis a dec¬ 
ade ago, we would have been helpless; 
we did not know how to make satis¬ 
factory synthetic rubber. Today, we 
do know how; not only do we know 
how but we are already producing it 
in modest amounts—not one kind but 
more than two dozen types of this 
strategic material. 

East Indian natural rubber is out 
for the duration—possibly forever. It 
provided 97 percent of our rubber 
products. Talk of developing the Mex¬ 
ican guayule shrub or any other 1 
rubber-yielding plant in time to meet 
our urgent needs is wasted breath For 
the long view such investigations may 


1 A systematic survey of thus plants—th« Madagascar 
rubber vlnts, milkweeds, Russian dandelion, goldaprod, 
rabbit brush, and osage orange—prepared by the United 
States Department of Agriculture, appeared In Scientific 
American lest month, pages 276 - 771 . This survey 
concurred with the above-stated opinion of the author: 
reliance on any of these emergency plants is wishful 
thinking.— Ed. 


• In our April 1942 numbtr Professor 
French explained, by moons of little sketches 
or "models" similar to those used in the 
present article, how the chemist makes 
higher and higher octane gosolines. In the 
present article he explains by moans of 
similar models why rubber is elastic, and 
why the rubber chemist's modern knowledge 
of the secrets of manipulating moleclues 
enables him to design and make synthetic 
elastomers (rubber-like substances including 
rubber). The little drawings are not, of 
course, offered os precise representations 
of atoms and molecules, especially as the 
precise nature of these entities remains in 
part unknown. Science does know that atoms 
are not neat little circles or balls with little 
fishhooks attached, but it also knows 
enough about their arrangement to be sure 
that such conventional models represent their 
approximate nature. At least, as practical 
representations these structural formulas serve 
our purpose in explanation and in every-day 
use. 

Professor French is the author of the re¬ 
cently published books, "Torch and Crucible" 
and "The Orama of Chemistry" chosen 
from many popular chemistries to run serially 
in The Dow Diamond, the magazine of the 
Dow Chemical Company—the first issue of 
which appeared in January.—The Editors. • 


he worth while but not for tomorrow’s 
view. 

It can, of course, be argued that the 
proposed gargantuan expansion in 
synthetic rubber is equivalent to pour¬ 
ing money down the neck of an in¬ 
dustry due to choke of its own weight 
after the war when it must face the 
competition of natural rubber. Per¬ 
haps so, but it is costing us only the 
price of a couple of dreadnoughts, 
even were we to lose all of it. We 
expect to lose battleships, and we must 
be prepared to lose our investment in 
synthetic rubber. That we shall lose- 
it, however, is far from certain; such 
mass production is bound to lower the 
price of synthetic rubber to a point 
where it may be able to meet the price 
set on its natural rival even in peace 
time. Furthermore, some of the syn¬ 
thetic varieties possess properties not 
found in natural rubber, and will sup¬ 
plement rather than displace the na¬ 
tural material. 

During the 1930*8, Herr Hitler 


boasted at least three times that his 
scientists knew how to make synthetic 
rubber. Of course r he was 50 years 
behind the times, since the first syn¬ 
thetic rubber had been prepared — 
more or less by accident—in 1884. He 
had even forgotten that the Kaiser’s 
scientists had developed a synthetic 
rubber—not one to boast much about, 
however—during World War I. Final¬ 
ly, he conveniently overlooked the 
fact that the first successful commer¬ 
cial synthetic rubber was developed in 
the United States and appeared on the 
market in 1931. 

This product was neoprene, the 
•brain-child of a modest but bril¬ 
liant scientist-priest, Father Julius A. 
Nieuwland 2 of Notre Dame Univer¬ 
sity, and the equally brilliant Wallace 
Carothers and his associates from the 
Du Pont Chemical Company. To¬ 
gether they wrote the pages of a fas¬ 
cinating story which translated the 
findings of theoretical science into the 
production of thousands of tons of 
neoprene. Without doubt, before the 
manuscript for the present article is 
finished, many of its superflous words 
will have been erased—with a neo 
prene eraser. Without doubt this 
eraser will have to last for several 
years. Fortunately, it will; because 
neoprene does not age like natural 
rubber. That is one of its important 
and useful qualities. 

Today, 11 years after neoprene hit 
the market, it is still important and 
growing but it no longer holds the 
stage alone; it has some 28 competi¬ 
tors and associates to spur and com¬ 
fort it Not all of these 29 varieties 
will prosper but many of them will. 
Some are so new that we know little 
about them as yet. In the year 1940 
alone, six new American varieties of 
synthetic rubber were introduced to the 
public. 

With this great array of new elas¬ 
tic materials and new names to be¬ 
wilder us, the scientists have decided 
that they must scrap the all-inclusive 
term of synthetic rubber. These mate¬ 
rials are not rubber, but rubber-like. 
To be in the van, we must now call 
anything whose nature is elastic an 
elastomer , whether it comes from the 
rubber tree or the test tube. Hence, 
we have natural and synthetic elas¬ 
tomers. 

The all-important question is, how 
are these synthetic elastomers made? 
But before attempting to answer this, 
we had best find out how nature’s 
elastomer is made. This is the path of 
all science—and of most any other 

• A two-page art kit on naoprana, by Fatbar Nieuw¬ 
land, appeared In the November, 1935, number of 
Scientific American.—Ed. 
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endeavor, for that matter. First, we 
study existing models, tear them apart, 
analyze the construction; then we at¬ 
tempt to build as the model is built; 
finally, we branch out, modify and 
change the model more nearly to suit 
our needs. 

The scientist has known since i860 
what kind of units rubber is built of. 
The trouble was that he knew neither 
how to make these units nor how to 
fasten them together. It has taken him 
three score years and ten, the life¬ 
time of a man, to learn these tricks 
which, now that we comprehend them, 
seem rather simple. 

Natural rubber, and most synthetic 
elastomers, are substances known to 
the chemist as hydrocarbons. Trans¬ 
lated, this means that a rubber band 
is composed of billions upon billions of 
tiny, invisible carbon atoms, plus more 
billions of hydrogen atoms. Yet, for 
that matter, gasoline, kerosene, moth¬ 
balls, benzene, and a host of other 
substances are also hydrocarbons. So 
the secret of rubber lies not in the 
mere fact that it is a hydrocarbon. 
Rather it lies in the manner in which 
these carbon and hydrogen atoms are 
hooked together—in the architecture, 
in the pattern. 

W hat is this pattern so essential to 
rubber? It is a simple one. fortu¬ 
nately, yet it is as full of potential sur¬ 
prises as a treasure chest. The chemist 
knows full well the unique habits of 
carbon atoms. They tend to string 
along like cranberries in a Christmas 
chain—and each carbon atom is dec¬ 
orated with smaller hydrogen atoms, 
like glass-headed pins stuck in to add 
to the gaiety. There is one sacred rule 
which no chemist dares disobey. In his 
model, each carbon atom must, some¬ 
how, have four attachments, and these 
must be distributed between its neigh¬ 
bors in the chain and its attending 
hydrogen atoms. Thus, we can build 
our cranberry-pin model of a hydro¬ 
carbon as follows: 

« 

This fellow, called pentane, happens 
to have five carbon atoms in the chain, 
but the number five is not sacred; we 
might have more, or less. 

As long as we preserve our sacred 
rule of four attachments, we can do 
most anything we wish with this mole¬ 
cule—on paper at least. For example, 
we might pull a berry off one end and 
place it on the side of the chain, the 
berry trading places with a hydro¬ 
gen “pin,” thus: 



Now let us behead the four bot¬ 
tom pins, thus: 



We have disobeyed the sacred rule! 
We have left one attachment, or bond, 
on each berry, waving in the air, tied 
to nothing. This cannot be. Compro¬ 
mise is a rule of molecules as well as 
of life, so the waving bonds, finding 
nothing better to do, tie up with one 
another in the following pattern: 



Fortunately, for the existence of 
rubber, these extra bonds are quite 
unhappy and superfluous. They are 
the stags at a dance, ready to flit away 
in search of a better partner, toler¬ 
ating their union as a makeshift ar¬ 
rangement only. 

T his lop-sided molecule with its extra 
stags is a very famous one. It is 
isoprene, the “rubber brick,” the unit of 
which all natural rubber is composed. 
The chemist prefers to call it by its 
generic name of methylbutadienc. 
And, contrary to popular belief, sux'h 
a name is not mere gibberish; it gives 
to the chemist an exact picture of the 
molecule and its parts. The confusing 
thing is that he writes it without hy¬ 
phens, as though he were to write, 
“the-house-by-the-side-of-the-road ’ as 
“thehousebythesideoftheroad.” Methyl 
means a carbon atom with three at¬ 
tached hydrogens. Buta means a four- 
carbon atom string. Di means two. 
Ene means stags or, more technically, 
double attachments. Thus, we have a 
methyl group tied to a buta chain con¬ 
taining two double attachments. 

When wc have molecules of methyl- 
butadiene, we by no means have rub¬ 
ber, any more than we have a Paul 
Jones dance when we have an assort¬ 
ment of people all with hands in pock¬ 
ets. Wc must get these molecules to 
join hands, and this, of course, is 
where the stags enter the picture. 
Without them, there would be no 
hands to join—and no rubber. But be¬ 
fore this joining of hands can take 
place, there must be proper introduc¬ 
tion. Finding the proper introducer is 
no small task. It has been, and still is. 


one of the most difficult jobs of the 
budding synthetic elastomer industry. 

Once this important personage has 
been found, the rest is easy; each 
inethylbutadiene molecule links up 
with a neighbor, end to end, as is 
illustrated, the necessary stags swing¬ 
ing around to meet those from each 
neighboring molecule: 



When billions upon billions of these 
molecules become linked in this man¬ 
ner, we have a rubber fiber. But 
notice what has happened. Not all the 
stags could participate in this Paul 
Jones affair. Two stags in each mole¬ 
cule are still left disconsolate. They 
pair off in the middle of each “brick.” 
Perhaps we can provide suitable part¬ 
ners for them yet. 

Just why should this linking of 
^ molecule to molecule in such a man¬ 
ner give a substance which can be 
stretched to several dozen times its 
original length and rebound once more 
when released? With all the ex¬ 
haustive work they have done on rub¬ 
ber in a century, the chemist and the 
physicist together are still unable to 
give a complete answer to this ques¬ 
tion. But they have several very good 
theories. They know, for example, that 
long molecules built up in this way are 
not straight, but coiled like a spring 
But this is true of any long carbon 
chain molecule, yet not many of these 
have the stretch of rubber. We must 
look elsewhere for the complete an¬ 
swer. 

The X-ray has shed light on many a 
scientific problem; it sheds surprising 
light on the structure of rubber. When 
X-ray photographs are taken of 
crystals, the positions of the very 
atoms themselves are exposed and 
these positions reveal a perfect regu¬ 
larity of pattern. Tn a liquid, on the 
other hand, wc get only a smear, in 
dicating that the molecules are glori¬ 
ously and irregularly mixed. Under 
the X-ray, relaxed rubber behaves like 
a liquid, stretched rubber like a crystal. 
Is relaxed rubber, then, a liquid? 
Well, the scientist is inclined so to re¬ 
gard it. The atoms are so gloriously 
mixed that they do not know to which 
molecule they belong. For this state 
of affairs we can no doubt thank the 
remaining stags. In their search for 
partners, they reach out to take hold 
of atoms further up the chain, out of 
line, so to speak. In doing so, they 
cause the long string to fold back 
on itself somewhat like a folding ruler. 
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We might picture it thus, showing only 
the spiralled carbon chains aim the 
stags (in dotted lines) holding the 
folds loosely together: 



When the rubber fiber is pulled, the 
stags give, like tiny springs, the mole¬ 
cules are literally stretched into shape 
and the X-ray. reveals a crystal pat¬ 
tern. Actually, the scientist believes 
that the rubber units sort of fold into, 
and dissolve in, one another when the 
rubber is relaxed. 

I n the year 1844, United States 
patent number 3633 was issued to 
Charles Goodyear on the vulcanization 
of rubber with sulfur. This is the 
patent which brought about at one and 
the same time the most famous law¬ 
suit of the century and the great rub¬ 
ber boom. Pitted against the oratory 
of Rufus Choate, Daniel Webster won 
the suit for Goodyear. But, regardless 
of who won the suit, the case for rub¬ 
ber has been thoroughly established. 
Without sulfur, rubber is soft, pliable, 
and has little tensile strength. When 
sulfur is added, we obtain products 
ranging in stretch and hardness from 
the rubber band to the hard rubber in¬ 
sulator. Why this amazing shift and 
range of qualities upon mere heating 
with sulfur? 

Perhaps you have guessed it. The 
stags once more! These remaining 
stags are delighted to join hands with 
sulfur atoms, each sulfur atom — S 
within a circle — taking on fwo stags 
as shown: 



Thus, we have several fibers of rubber 
joined together — braced, as it were, 
by sulfur atoms. Each fiber lends its 
strength to the other. No wonder the 
tensile strength goes up. But the 
stretch goes down, because the stags 
are no longer available to tie fold to 
fold. If we put in just enough sulfur 
to use up every second stag, we can 
still have some fold and stretch left, 
but if we put in enough to use up all 
the stags, stretch is gone and we have 
brittle, hard rubber. It is little won¬ 
der, then, that we can get almost any 
combination of stretch and hardness 


by varying the sulfur content. There 
are, of course, many other substances, 
such as zinc oxide and carbon black, 
which play important roles as fillers 
and hardeners in rubber. 

Little enough has yet been said about 
synthetic elastomers but, in reality, 
little need be said about them. The 
principles, with a few modifications, 
which apply to rubber also apply to 
synthetic elastomers. Once we knew 
what kind of molecules composed rub¬ 
ber, and how they were linked to¬ 
gether, we could go. about building 
synthetic materials along somewhat 
similar lines. 

Neoprene is composed of units of 
chlorbutadiene — you have guessed 
it: a molecule of neoprene differs 
from natural rubber only in having a 
chlorine atom (Cl within a circle) in 
place of a methyl group, thus: 


It is as though we had placed a cherry 
on a cranberry chain. This chlorine 
atom gives to neoprene several sur¬ 
prising characteristics. The stags are 
now so active that no introducer is 
necessary to unite the molecules into 
chains; they do it of their own accord. 
The remaining stags then cross-tie the 
strings into strong bundles of fibers. 
Vulcanization is unnecessary and, in 
fact, impossible in neoprene. 

▼he source materials for neoprene 
■ are abundant and cheap. Acetylene 
molecules join hands to form vinyl- 
acetylene : 

•oeo 


(Notice how some of the hydrogen 
atoms — those shown in black — have 
shifted to effect this union.) Vinyl- 
acetylene then reacts with hydrogen 
chloride to form chlorbutadiene: 




(Notice how the stags have been re¬ 
duced in number by these processes.). 
The chlorine comes from salt. The 
cost is in the manipulation, not the 
materials. 

The German synthetic elastomers 
about which Hitler boasted so loudly 
are known as Buna S and Buna N. 
Both are made from butadiene, but 
not from it alone. Interspersed with 
the butadiene molecules in Buna S 
are styrene molecules, somewhat com¬ 
plicated, but possessing the ever neces¬ 


sary stags. To introduce styrene to 
butadiene, the metal, sodium, is used. 
The chemist’s symbol for sodium be¬ 
ing Na, you have the origin of the 
name Buna S — Bu- for buta chains, 
na for the sodium introducer, S for 
styrene. In Buna N, acrylonitrile (N) 
takes the place of styrene. 

Before succeeding in making these 
alphabet bunas, Hitler’s scientists had 
succeeded in making plain bunas 
(butadiene molecules strung together). 
These early perbunans—note the de¬ 
rivation of the name—were almost as 
bad as the Kaiser’s cumbersome elas¬ 
tomer in World War I. But the alpha¬ 
bet bunas are of high quality. They 
can be vulcanized, have high tensile 
strength and resistance to wear. The 
raw materials come from petroleum 
buta- chains — often previously 
wasted — resulting from the manu¬ 
facture of gasoline. With our vast 
resources of petroleum, it is little 
wonder that we stand ready to lead 
the world in making all types of buna 
elastomers. And it is for these prod¬ 
ucts largely that our great govern¬ 
ment-endowed expansion program is 
planned. Already the American public 
has met three such brands: Ameripol, 
Hycar, and Chemigum. It will meet 
many more in the near future. 

IlIow that we have learned how to 
make stagged molecules and to 
hook them together, we are no longer 
limited even to hydrocarbon chains. 
Thiokol (thio means sulfur) elasto¬ 
mers have sulfur atoms right in the 
chain. Here is a model unit of a thio¬ 
kol elastomer 


made from acetylene and sulfur. 
There are at least three commercial 
varieties of thiokol on the market. 

Then, there are elastomers which 
are neither entirely fish nor fowl. 
They are hybrids of elastomers and 
plastics. They lack the stretch but 
have the great flexibility and water 
proof qualities necessary to make them 
useful in hundreds of ways. Such a 
product is Koroseal, made from 
acetylene with chlorine as the intro¬ 
ducer. 

Finally, another group stemming 
from petroleum, the butyl elastomers, 
is fast coming upon the scene. As yet, 
we know little about these products 
but they show great promise. 

Delighting in high-sounding names 
— which, nonetheless convey real 
meaning to him — the chemist dubs 
these endless molecules, made by the 
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joining of hands of numberless small 
identical unit molecules, polymers. If 
the small molecules are not identical, 
the product becomes a copolymer. 
The process is polymerization or 
copolymerization. 

The great significance of polymeri¬ 
zation is not so much that we have at 
last learned how to make these syn¬ 
thetic elastomers, important as that 
may be in these grave days; it is that 
we have mastered the secrets of mak¬ 
ing these stagged molecules, of finding 
the proper introducers, of building 
endless molecules to our own specifica¬ 
tions . We have just made a start, and 
at present we are still trying large¬ 
ly to imitate the qualities of natural 
rubber. - 

But there is no apparent limit to 
the diversity of products which we 
may obtain through copolymerization. 
We may go on building these experi¬ 
mental endless molecules till we find 
some that far surpass natural rubber 
in elasticity, some that surpass it in 
wearing quality, some that surpass it 
in weathering quality, and in resistance 
to tear. So we shall have, eventually, 
not a single imitation of nature’s 
product but thousands of new useful 
products, each with its own valuable 
qualities, adapted to its own particular 
uses. 

Nor will we stop with these diver¬ 
sified rubber-like materials. After all, 
elastomers and plastics belong to the 
same great family of polymers and 
copolymers. We shall go on mixing 
the breeds till we have produced 
elasto-plastomers and plasto-elasto- 
mers almost without end and with 
every conceivable gamut of qualities. 

And for our starting materials all 
we need are limestone, coke, water, 
sulfur, chlorine, and petroleum. There 
is no shortage of these in America! 


BEST WAVELEMTH 
Fer SbtrbWavi CewnialoatlM 
San Mow be FradMai 

^^utomatic recordings of electrical 
conditions in the upper atmosphere 
now make it possible to predict with 
accuracy the best frequency to use for 
short-wave communication at any 
given time. The automatic multi-fre¬ 
quency recorder used for this work is 
a development of an "echo” technique 
for investigating the ionosphere, the 
radio-reflecting layers of the upper 
atmosphere whose heights affect short¬ 
wave r?dio. 
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in 
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at trichinopoly, in Southern India, 
^ Chandrasekhara Venkata Raman 
was born on November 7, 1888. He 
received his early education at the 
Hindu College, Vizagapatam, where 
his father was a Professor of Mathe¬ 
matics and Physics. Later, he studied 
for four years at the Presidency Col¬ 
lege, Madras. He graduated from this 
institution at the age of 16, and two 
years later took his master’s degree, 
in both cases with the highest dis¬ 
tinctions. Even as an undergraduate 
at the Presidency College young 
Raman displayed his genius for origi¬ 
nal research and independently carried 
out his first investigations in optics 
and acoustics. His capacity for scien¬ 
tific research greatly impressed aca¬ 
demic circles at Calcutta and led to 
his being invited by the University 
of Calcutta to accept a newly endowed 
chair of Physics. In April 1933, 
Raman left the Calcutta University 
and accepted a call from the Indian 
Institute of Science at Bangalore, 
where he now works. 

The research papers published in 
the last 20 years by Raman, and col¬ 
laborators in his laboratory, include 
over 600 titles and concern themselves 
with a variety of subjects such as 
the dynamics of vibrations and sound, 
the theory of musical instruments, 
di ff ract ion problems, meteorological 
and colloid optics, X-ray diffraction 
in liquids and solids, magnetism and 
magneto-crystallic action, electro- and 
magneto-optics, photo-elasticity of 
solids and fluids, dielectric behavior, 
and ultrasonics. By far the best- 
known work of Raman is his discov¬ 
ery early in 1928 of the new radiation 
effect known by his name and which 
was the natural culmination of the 
investigations on the scattering of 
light, systematically conducted in his 
laboratory since 1921. The 14 years 
that have elapsed since the discovery 
of the Raman effect have witnessed 
the fulfillment of the confidently ex¬ 
pressed hope of the discoverer that it 
would throw new light on many prob¬ 
lems in physics and chemistry. Sev¬ 
eral thousand papers have now ap¬ 
peared on this subject, but the possi- 
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bilities of further advances in both 
physical and chemical applications are 
far from being exhausted. 

Impressive though his own personal 
contributions to science have been, 
Raman’s greatest achievement in his 
leadership in the renaissance of 
science that has been taking place in 
India during the past quarter of a 
century. The progressive enthusiasm 
for scientific studies and research that 
exists in India today has largely been 
inspired by him and encouraged and 
sustained by his efforts. His per¬ 
sonal example of self-dedication to a 
scientific career, the brilliance and 
originality of his researches, the in¬ 
ternational recognition that his work 
has received, his gift for eloquence 
which has served to stimulate a wide¬ 
spread interest in science, his achieve¬ 
ments as a scientific administrator in 
creating facilities for research and 
establishing new schools of science, 
and his success in founding journals 
for publication of scientific work in 
India are among the factors which 
have profoundly influenced the prog¬ 
ress of science in that country. 

The world was not slow to recog¬ 
nize the importance of Raman’s 
achievement as an investigator and a 
leader of scientific research. Scarcely 
had he completed six years as a Pro¬ 
fessor of Physics when the Royal 
Society of London elected him a Fel¬ 
low in 1924. He was knighted by 
the British Government in 1929. He 
was the recipient of the Matteucci 
Medal of the Italian Society of 
Sciences in 1928, of the Hughes Medal 
of the Royal Society in 1930, and in 
the same year he was awarded the 
Nobel Prize for Physics.— Dr. W . F . 
Meggers, National Bureau of Stan¬ 
dards, in the Journal of the Optical 
Society of America. 
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A Pier in Time— 


cy of the job can be realized when it 
is known that the piles were shaved to 
a specified level and the general sur¬ 
face line-up graded by surveyors. 

In the middle section of the launch- 


Psychology Joins With Engineering Skill to 
Produce a "Hospital" Pier in Record Time of 43 Days 


A. D. RATHBONE, IV 

D riving creosoted piling into the 
chill waters off the rim of 
Staten Island, in New York harbor, 


speed on the job that, with the quick¬ 
setting cement, trucks could be and 
were driven over the deck 24 hours 
after pouring. The deck on this ship¬ 
way varied from 12 to 25 inches in 
thickness, being gener¬ 


ing way, after the piles had been 
driven and batter piles placed both 
ways longitudinally, riprap was placed 
in an area 60 feet square to resist the 
thrust during launching. The outer 
end of the way was built of creosoted 
wood for a distance of 84 feet. This 
wooden apron extends from about 
half-tide to a point two feet below 
low water, and here the construction 
work was accomplished largely by 
employment of a crew of divers. 


during late February and early March, 
is no job for a sissy. But there 
weren’t any sissies in the 120-man 
pier-building crew of the George 
W. Rogers Construction Company. 
Mostly husky, raw-boned, taciturn 
Scandinavians and Finns—men to 
whom the words Oslo, Stockholm, 
Kobenhavn, Helsinki meant members 
of families still in Nazi-occupied, in¬ 
fluenced, or threatened countries— 
this gang of burly workmen spoke 
little, drove hard, and completed a 
700-foot utility pier for the United 
States Navy in the record time of 43 
days as part of their contribution to 
beat the Axis Powers. 

Prosaically known as Pier 10, this 
engineering job forms the final factor 
of a three-part unit comprising a ship¬ 
launching way flanked by fitting-out 
piers, Numbers 10 and 11, in the 


ally 12 inches at the 
sides and 24 inches 
under the keel blocks. 

The piles for Pier 
11, which was con¬ 
structed first, 72,500 
linear feet of them— 
about 13.5 miles—were 
driven by floating pile 
drivers equipped with 
75-foot leads and Vul¬ 
can Number 1 steam 
hammers. It was neces¬ 
sary to force the pilings 
through some 12 feet 
of mud, then to pene¬ 
trate 12 to 14 feet of 
hard material — clay, 
sand, fend gravel—be¬ 
fore reaching the under¬ 
lying strata of rock. 
The nicety and accura- 



Mort than a million wired joints, each twisted with spe¬ 
cial anti-Axis gusto, went into preparation of framework 


Bethlehem Steel Company’s yards, 
and is unique not only for the neces¬ 
sary precision maintained during the 
speedy building of the unit, but also 
for the somewhat novel method of 
construction. The shipway, designed 
by Lockwood Green Engineers, Inc., 
has an unusually heavy concrete deck 
carried directly on the heads of the 
piles, which extend six inches up into 
the slab. 

As it was considered undesirable 
to break the creosoted skin of the 
piles by nailing stay-laths to them, a 
hanger system was devised by using 
Richmond tie hangers carried on sec¬ 
tions of light rails, which in turn 
rested on the heads of the pilings. 
On this suspended framework the 
criss-crossed reinforcing steel rods 
were laid and hand wired at approxi¬ 
mately a million separate crossing 
points. The forms were then con¬ 
structed and, with the above method 
of suspension, proved to be satisfac¬ 
torily stiff and solid. “High-early” 
strength, pre-mixed concrete was 
poured, at some points under pneu¬ 
matic pressure, and such was the 


A crew of Scandinavians and Finns, moved to extra efforts by thoughts of homo¬ 
folk in occnpied countries, rushed construction of '700 Feet Toward Victory" 
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SmcH was the speed-up on the Pier 10 job thot ot one time cement was being 

piles were being driven at outer end 


Although the shipway and one of 
its flanking piers were completed suf¬ 
ficiently ahead of schedule to permit 
laying the keel of a ship nearly four 
weeks earlier than planned, all that 
happened last year, before Pearl Har¬ 
bor. Then the Bethlehem Steel Com¬ 
pany and the Navy informed George 
W. Rogers, President of the firm that 
bears his name, that his original esti¬ 
mate of 90 days for completion of 
Pier 10, the final unit in this group, 
would have to be cut to 45 days. In¬ 
asmuch as this was a lump-sum con¬ 
tract and not on a cost-plus basis, the 
speed-up proposal, however much it 
might mean in our shipbuilding pro¬ 
gram, was something for any con¬ 
tractor to conjure with. 

■jowever, Rogers, whose grandfather 
” began building piers for the gov¬ 
ernment in 1869, and whose father 
continued the family construction 
tradition during World War I, has 
been doing things with men, and steel, 
and concrete since he, himself, finished 
his trick in the Navy in 1919, and he 
said he believed it could be done. 

There were, inevitably, some tem¬ 
porary shortages of material, although 
everything possible was done to pre¬ 
vent hold-ups, even to trucking special 
loads of piles from as far away as 
Wilmington, Delaware. “At one 
time," reminisced Mr. Rogers, “we 
were pouring cement at the inshore 
end—which was then virtually com¬ 
pleted—while we were still driving 
piles at the outer end—a crazy method 
to run a pier job, but there just 
wasn’t any other way.” 

Despite a scarcity of skilled dock 
builders, the 700-foot-long Pier 10, 
composed of 42,700 linear feet of creo- 
soted piling, 200,000 board feet of 
creosotcd timber, and 22,700 square 


poured at shore end of the pier while 


feet of concrete, was completed in the 
unprecedented time of six weeks and 
one day. The work was done on a two- 
shift, seven-days-a-week basis, and 
although flood-lights shone over the 
cold, black waters to help the night 
shift, all driving of piles was done in 
the daylight for the sake of safety 
Before the concrete of the deck was 
poured, huge H-beams were placed 
horizontally at their specified points, 
with no deviations allowed. The rails 
on which the loo-foothigh cranes 
move back and forth astraddle of the 
ship, lifting and placing armor plate, 
turrets, or heavy guns, were laid 
over the H-beams. At the dedication 
ceremonies both cranes 
were on their rails. 

One of the cranes has 
a capacity of 15 tons 
and the other can han¬ 
dle 20 tons. A unit of 
two outfitting piers, 
such as numbers 10 and 
11, and the shipway 
they flank, has aptly 
been referred to as 
“hospital piers,” for 
here all manner of 
shipbuilding operations 
may take place. They 
may be used to graft 
machine guns, cannon, 
additional armor plate 
protection to a mer¬ 
chant vessel in the 
course of its conversion 
to some type of war¬ 


ship. Newly launched hulls may re¬ 
ceive what it takes to make a fighting 
ship strong and powerful. “When a 
ship’s battered,” says Rogers, “it needs 
a hospital. When you have guns, 
tanks, planes, you need ships to take 
them places. No piers—no ships.” 

To commemorate the completion of 
this Navy utility pier in the record 
time of 43 days, 25 days less than the 
previous record, a bronze plaque was 
sunk into the newly poured last yard 
of concrete deck, and the entire job 
has been looked upon as something of 
a barometer of wartime co-operation 
and effort. 

R ealizing today's urgency for this 
type of construction in our ship¬ 
yards and knowing his Scandinavians 
and Finns for what they were, Rogers 
combined psychology with engineering 
knowledge. He mingled freely with 
them at all hours of the day and night, 
asked them what they heard from their 
folks in Norway, Sweden, Denmark, 
Finland. It worked! Tight-lipped, they 
replied little, but seemed to delight 
in venting pent-up emotions on the 
huge timbers and steel beams, on the 
tangled reinforcing rods and ever- 
flowing concrete. They hung up a 
sign designating Pier 10 as “700 
Feet Toward Victory,” and with this 
brand of co-operation and the simul¬ 
taneous co-ordination of suppliers of 
materials, Rogers’ promise to the Navy 
and to Bethlehem Steel Company was 
fulfilled. 



Night and day, many tons of "high-early" strength prt- 
mixod concrete flowed Into forms In a steady stream 
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il6 time* During the total eclipse, the 
photographic brightness is nearly half 
a magnitude fainter than the visual, 
showing that the companion is red¬ 
dish. At this time, when the glare of 
the bright star was cut off, Joy dis¬ 
covered a visual companion of mag¬ 
nitude 12.5, at an apparent distance of 
1" from the variable. Small as this 
sfeenls, it must be several thousand 
times the distance which separates the 
eclipsing pair, and it will be many 
years before it can be determined 
whether this companion is really re¬ 
lated to the variable, or merely in line 
with it, but much nearer or farther 
away. 

A n unusually interesting piece of light, which drowns nebulae out al- A llowing for the light of the third 
i news (now published in a tech- together, does not bother the spectro- ^ star, it is found that the larger 
nical journal, and hence available for scopist, since little or no moonlight component of the close pair emits but 
these columns) comes from Dr. Joy at gets through the narrow slit of his 1/36 as much light a9 the star which 
Mount Wilson. For years this veteran spectroscope, upon which he keeps it eclipses. Only one or two cases of 
observer has been following eclipsing the star-image centered. The dark of greater disparity in brightness are 
variables with the spectrograph, and the moon is therefore sacred to the known. To get a spectrum of a 12th 
measuring their radial velocities. This nebular program, and certain others, magnitude star showing good detail 

is scientifically remunerative, for if the while spectra are photographed when in so short a time demands very power- 

orbital motions of both stars of a pair the moon is bright. Two spectroscopic ful equipment. Only the 100-inch re¬ 
ran be recorded, the real dimensions observers may, and frequently do, ex- flector is really equal to the task; but 
of their orbits, and the actual sizes, change nights when one of them has with this Dr. Joy has secured several 

masses, and densities of the two stars something of exceptional interest, but spectra during totality on different 

can be calculated. But it is also very a general indiscriminate exchange of nights, some with exposures as short 
laborious, for the bright stars of this working hours is impracticable. as 45 minutes. 

interesting type have long ago been When the long-awaited eclipse These plates show a spectrum of 

worked up, and the faint ones demand comes at last on an available night, it Class KO, (similar to that of Arctu- 

long exposures. may be cloudy — even in the best of rus) with well defined lines, while 

In some of the most interesting climates — or, though the stars are those taken outside eclipse show an 

systems, the star of larger diameter is visible, the irregular refraction in our equally well defined spectrum of Class 

fainter than the other, and the eclipse atmosphere, known as “bad seeing,” B9 (corresponding to a star a little 

is total. By observing while the small may enlarge the image of a star so hotter than Vega) belonging to the 

bright star is completely hidden, we much that only a small fraction of its brighter star, which drowns out its 

may then study the spectrum and light gets through the slit of the spec- fainter companion completely. The 
motion of the larger without dis- troscope. great difference in temperature be- 

turbance by the light of its much tween the two stars accounts for the 

brighter companion — which, when Cor an ordinary star, this neces- difference in brightness, 

both are visible, drowns the other out ■ sitates a much longer exposure — Many other totally eclipsing pairs 

completely. which diminishes the total amount of are known, in which the difference in 

To work up such a problem de- the night’s work, but not the value of brightness, though large, is less than 

mands great patience, for the total each plate. But, when the eclipse is for RW Tauri. The distinctive pecu- 

eclipses last at most a few hours, short, and the star faint while it lasts, liarity of the system is that, at the 

while the intervals between them are the lengthened exposure may run over time of total eclipse, remarkable 

measured in days. For a Jarge per- the time allotted by nature. The ob- bright lines appear in the spectrum, 

rentage of the eclipses, the star will server, realizing that he can get only These were observed by Wyse‘ at the 

be below the horizon, or too near it a blend of total and partial eclipse, Lick Observatory in 1933, but not 

to be observable. More than half of which he does not want, will regret- followed up until Joy’s recent work, 

the rest will come in the daytime, or fully turn to some other star on his A spectrogram taken in 1940, with 
twilight. On the average, fully three list, and hope for better luck next time, an exposure of 65 minutes, covering 
quarters of the eclipses will be un- RW Tauri—the star here discussed almost the whole duration of the 
observable for these reasons. —is peculiarly laborious to observe.* minimum, showed that the hydrogen 

In a great observatory, where the Normally of magnitude 8.1, it drops to lines, H(i, Hy, and H8, were bright 

time of the telescope must be divided magnitude 11.5 at intervals of 2* i8 h and widely double. The two com- 

among many astronomers, a consider- 45 m . The fainter component obscures ponents of each line were shifted 

able part of the possible chances will the brighter one completely for only equally far to the red and to the violet 

come on nights when the instrument is an hour and 20 minutes—less than one of the normal positions, by amounts 

equipped for some quite different type fiftieth of the period—so that the corresponding to velocities of 350 kilo- 

of work, or when the moon is “wrong.” chance of finding it faint at a random meters per second in each direction. 

This cryptic remark means that some glance is very small, and the observer Fainter emission lines of ionized mag- 

types of observation—such as direct who wishes to 9tudy it at minimum, nesium, calcium, and iron were'also 

photography of faint nebulae—can be though provided with accurate pre- observed on this and later plates, 

done only on clear, dark nights. Moon- dictions of its occurrence, must waste This enormously wide doubling of 


RW Tauri 


A Remarkable Eclipsing Variable Star with a 
Gaseous Ring Whirling About One Component 


HENRY NORRIS RUSSELL, Ph.D. 

Heml of the Department of Ast ro nomy aml Director of Die Observe* 
lory at Princeton Vnbenlty. Research Associate of the Mount 
Wilson Observatory of the Cameole Institution of Waihlniton 
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the emission lines cried aloud for ex¬ 
planation; and this was forthcoming 
when observations during the total 
eclipse were made during 1941. 

These show that if the exposure was 
commenced as soon as t{ie eclipse be¬ 
came total, and stopped at or near its 
middle, only one of the two emission 
components was visible for each line, 
namely, the one on the side toward 
the red. For an exposure beginning at 
mid-eclipse, and continued till close 
to its end, only the bright lines on the 
violet side of the normal position ap¬ 
peared ; and, upon a plate taken dur¬ 
ing the middle of the eclipse, there 
were no bright lines at all. The first 
plate, with its longer exposure, was 
evidently a composite photograph, 
combining effects observed at different 
times into something that could not 
have been seen at any one time. 

■These apparent complications may 
■ be interpreted as illustrated in 
Figure 1 (which is drawn approxi¬ 
mately to scale). Let B represent the 
brighter star, and F the fainter com¬ 
panion. The Earth is supposed to be 
in the plane of the page, at a great 
diftance below. F may be drawn as 
revolving around B in a circular orbit 
O. (In fact, both B and F describe 
orbits about their common center of 
gravity, keeping on opposite sides of 
it; but to put this into the diagram 
would complicate it needlessly.) As F 
moves along this orbit, it will hide 
more and more of B , till, finally, when 
its center reaches the point F A , the 
eclipse will become total, and con¬ 
tinue so till its center is at Fa. 

Now suppose that B is surrounded 
by a gaseous ring of very low density 
(containing hydrogen and small quan¬ 
tities of metals, and emitting bright 
lines) which is rotating rapidly about 
it in the same direction as the orbital 
motion of F. After the total eclipse 
of the luminous body B has begun, 
the part of the ring at R x will still be 
visible. It is receding from the Earth, 
and the bright lines which it emits 
wilt be shifted toward the red. To¬ 
ward the end of totality Rt will be 
hidden by F, while the opposite side 
of the ring at R2 will be visible, and 
give bright lines shifted toward the 
violet. Since both bright components 
disappear for about 30 minutes at 
mid-eclipse, the outer diameter of R 
must be considerably smaller than that 
of F. 

This explanation is as simple geo¬ 
metrically as it is convincing. The 
question remains how this gaseous en¬ 
velope can exist permanently in such 
rapid motion. It is not carried around 
by the rotation of the star below it, 
for the lines in the spectrum of this 
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star are fairly sharp, and show that its 
own rotation, though doubtless in the 
same direction, must be much slower. 

It seems probable that the gases of 
the ring arc in orbital motion about 
star B —held up by the centrifugal 
force of their own motion, just as a 
solid satellite would be, and high 
enough above the star’s surface to 
avoid friction with its atmosphere. 
Rough calculations show that an 



Figure 1: See the text 


orbital velocity of 350 kilometers per 
second should be expected in this 
region if the mass of the bright star 
was about V/2 times the Sun’s, and 
that of the fainter ones about one 
third as great. These are plausible 
enough values—though rather smaller 
than one might expect. 

When enough observatiohs of this 
remarkable star have been secured, 
the masses of the components may be 
found, and the equilibrium of the ring 
studied more fully. 

How such a mass of gas “got that 
way” is a problem which is best left 
alone till we know more about the de¬ 
tails than we do now. 

Whether other stars have similar 
rings revolving about them is un¬ 
known. The possibility of such a thing 
was suggested by Struve, some years 
ago, from consideration of certain 
stars with peculiar emission lines, 
bright enough to be observable though 
the star itself is unobscured. The pres¬ 
ent ring, however, is so faint that it 
would hardly be observable if the 


eclipsing companion were not unusu¬ 
ally faint, and it may be hard to de¬ 
tect other cases. 

It is remarkable that two stars of 
such different brightness should be so 
close to one another. A large number 
of similar cases—though less extreme 
—are found in the lists of eclipsing 
variables. Indeed, such pairs have been 
called “typical Algol systems.” 

It is practically certain, however, 
that such systems are not typical of 
the short-period double stars in gen¬ 
eral—such as are detected in great 
numbers as spectroscopic binaries. 
There is no more striking example of 
the power of observational selection— 
forced upon us, independent of our 
intentions, by the very nature of the 
case. 

the great majority of variable stars 
■ have been discovered by comparing 
photographs of the same region taken 
at different times. In such a search, 
large variations in brightness are 
practically sure to be picked up, while 
smaller ones may be missed. Under 
what circumstances can a large vari¬ 
ation—reducing the normal brightness 
to one sixth or less—be produced by 
an eclipse? At the middle of eclipse 
we see the light of the star which is 
in front of the other, and often an 
uneclipsed part of the light of the 
other. Hence, to meet the condition 
just imposed, the eclipsing star can¬ 
not have more than one sixth of the 
total light of the pair, or one fifth that 
of its companion. Deep eclipses can 
come only from pairs of unequal 
brightness. Even among these they 
cannot happen if the fainter star is 
much smaller in size than the other; 
for then, if it is squarely in front 
of its neighbor, it will cut off only a 
moderate fraction of its light. When 
the fainter component is the larger, 
it may completely obscure the light 
of its companion, and there is no geo¬ 
metrical limit to the depth of the 
eclipse. The fact that no eclipses of a 
depth as great as five magnitudes have 
yet been observed indicates that cases 
in which the larger star has as little 
as 1 percent of the brightness of the 
smaller ones must indeed be exceed¬ 
ingly rare. 

The large, faint components of these 
pairs are “sub-giants”—brighter than 
normal main-sequence stars of the 
same temperature, but fainter than or¬ 
dinary red giants. Their masses, when 
known, are smaller than those of or¬ 
dinary stars of the same luminosity. 
Their constitution presents an interest¬ 
ing theoretical problem which has not 
yet been solved/ 

— Princeton University Observatory , 
April 39, 1942. 
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A Maya Temple Grows Up 

Archeologists in Guatemala Reveal the 
Evidences of a Five-Times-Reconstructed Temple 

LINTON SATTERTHWAITE, JR. 

Assistant Curator, American Section, 

Tha University Museum, Philadelphia 


M odern archeology is the business 
of digging into ruins and rub¬ 
bish piles of forgotten peoples. Any 
archeologist will tell you he is trying 
to reconstruct the history of the people 
concerned. Some will claim that they 
are helping to discover laws govern¬ 
ing the rise and decline of human so¬ 
cieties. I believe this may be so, but 
that scientific curiosity is the immedi¬ 
ate force which drives diggers to plan 
and sweat, and institutions and public- 
minded citizens to foot the very con¬ 
siderable bills. You, yourself, are 
reading this article because you are 
curious to know about the illustrations 
that accompany it. 

These illustrations — the drawings 
on the opposite page — are reconstruc¬ 
tions on paper of a single Maya temple 
and the various alterations to which it 
was submitted. It was part of a re¬ 
ligious center or '‘city/’ now called 
Piedras Negras, in the semi-tropical 
forested part of Guatemala, Central 
America. Its ruins cover a square mile 
and have been extensively excavated 
by the University Museum of the Uni¬ 
versity of Pennsylvania. I had charge 
of several seasons of work on the city, 
work which was begun by I)r. J. Alden 
Mason, Curator. Investigating this 
particular structure was part of my 
task, and I was assisted by William S. 
Godfrey, Jr., who made the drawings. 

There are five isometric perspective 
drawings, showing how the temple 
was changed from time to time. The 
photographs will give an impression of 
the size. The upper left-hand drawing 
of the five shows it at the start. Later, 
the Maya had cut down the walls of 
the building to doorway height, as 
shown. The same thing was done by 
Godfrey on paper in the case of the 
fourth drawing, so that the reader can 
see into the room. The separate draw¬ 
ing shows the same building, after 
some changes, but with the roof in 
place. 

As drawing succeeds drawing, the 
date of the new construction shown is 


later and later, yet each drawing is 
of essentially the same thing. There 
was a temple building at the top; this 
cannot be shown in the second and 
third drawings because little or noth¬ 
ing was left of it. The building rests 
on a low platform, and this stands on 
another with a stairway, except at the 
time of the second drawing. Below 
this is a platform of either two or 
four terraces, with its own stairway, 
and this is on a terrace with yet an¬ 
other stairway. These platforms form 
an example of what have been called 
“Maya pyramids.” They are made of 
solid rubble — that is, shapeless, brok¬ 
en rocks — which was laid up in 
rectangular sections. The rough plat¬ 
form thtis built was then given a skin 
of plastered stone masonry. The stones 
in the outer walls forming this skin 
were laid in mortar. This is limestone 
country, and limestone was burned to 


get lime for the mortar and plaster, 
and, toward the end, for ornamental 
stucco-work. In the photographs, the 
plaster has peeled off. 

The purpose of these bulky plat¬ 
forms was to*elevate the temple build¬ 
ing and the little round stone altars in 
it and before it. The structure pro¬ 
vided an awe-inspiring setting for 
elaborate religious processions, sacri¬ 
fices, and ceremonies. 

The time-span of the five varieties 
of the temple is probably four or five 
hundred years. During this time the 
building has become smaller and more 
complex in design. Only in the last two 
periods do we find it with a fire-proof 
masonry roof and sculptured decora¬ 
tion in stone and stucco. 

The building has been rising higher 
and higher and, therefore, more remote 
from the common people who watched 
the proceedings from the great court 
below. The rituals must have become 
more exclusive. In the old days of 
the first drawing, a good many priests 
could crowd into the temple and on 
the broad platform, and the people 
could probably pretty well see what 
was going on. 

Qesides this hint of changing rela- 
® tions between priesthood and 
ordinary folk, these drawings tell a 
story of practical considerations. The 
priests commanded, or the people will¬ 
ingly gave, an enormous amount of 
labor for religious building. But they 
did not reach their top achievements 
overnight. New generations, imbued 
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Dissecting Hit Guatemalan temple. Two men stand on the stairways shown in tha 
first two drawings on the opposite page. A stucco Sun-God mask glares at the right 
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Four stages of the odd,500-year evolution of the Maya temple, as it was modi¬ 
fied by succeeding architects who were not content to leave well enough alone 


with a “bigger and better" spirit, tore 
down here and there. This was, per¬ 
haps, to get building stone for new 
works more easily. But they did not 
waste the labor of their ancestors by 
removing whole platforms. They built 
new ones over and around them, some¬ 
times, as here, making use of parts of 
the oldest walls to the end. So they 
gained grander and grander effects 
with the least labor. The great high 
“pyramids" of the Middle Americans 
molved. 

"Phis is important to know. Many 
■ books state that the Indians were 
taught to carve and build by wanderers 
from Egypt, Asia, or from continents 
now submerged in the oceans; the un¬ 
derlying idea being that the Indian 
civilizations did not evolve, and that 
their most advanced achievements were 
accomplished at the start. This would 
be expected if ’they had learned all 
their arts from the outside. As dig¬ 
ging progresses, however, such se¬ 
quences as these at Piedras Negras 
show, on the contrary, more and more 
clearly that the Indian taught himself 
how to cut stone and wood with stone 
tools, how to burn lime, and how to 
budd progressively more imposing set¬ 
tings for the worship of his gods. 

Middle Americans were obsessed 
with an end-of-the-world idea The 
coming end apparently depended on 
the heavenly bodies. So Maya priests 
were astrologers, and studied the 
movements of the sun, moon, planets, 
and stars They carved extracts from 
their calendrical calculations on stone 
monuments, or stelae. Two of these 
are shown in position in the final two 
drawings? and in the photograph on 
the opposite page one is shown propped 
up on its side at the left Probably 
this was to help future generations of 
priests to improve their astronomical 
formulas by checking against past ob¬ 
servations and predictions. One of the 
recorded dates in a full inscription 
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A workman points to an altar hidden 
in a cavity behind tha shoring of poles 


was approximately that of the time it 
was carved and the monument set up. 

With the hieroglyphs, scenes ^re 
often carved, apparently showing 
priests conducting rituals to avoid the 
evils indicated by the current calcu- 



The fifth stage of modification 


lations. Those at Piedras Negras are 
among the finest, and mark a peak in 
Indian sculpture That is one reason 
why this seemed to be a good place to 
dig. The carvings to be rescued, and 
new ones to be discovered, were of the 
finest; Dr. Mason saved many. In ad¬ 
dition, here was the longest series of 
legibly dated monuments. This prom¬ 
ised a maximum chance to use the 
Maya calendar in working out the 
development of their architecture. 

We will give an example of how 
these carved dates can be used. Some 
day we shall know what the date on 
the central monument in the fourth 
and fifth figures is, in terms of our 
own calendar. About 675 a.d. is more 
than a guess, but this may be wrong. 
We can call it “Date X" for the pres¬ 
ent. The masonry roof on the building 
of the fourth drawing rests on an in¬ 
verted, V-shaped, false arch, or “Maya 
vault." The fact that it first appears 


with the monument makes us fairly 
sure this vault was built about the time 
of the monument; that is, at Date X. 
It is one of the simplest and most 
easily built vaults at Piedras Negras, 
and therefore probably one of the 
earliest. Far to the east, at another 
site, the Carnegie Institution of Wash¬ 
ington also has been dissecting Maya 
buildings. There they found a build¬ 
ing with a vault which was erected 
earlier than an associated monu¬ 
ment. The monument date is much 
earlier than Date X, which places that 
vault much earlier than ours. We 
have made a start toward proving that 
the vault was invented by another 
Maya group to the east. In time its 
use spread to Piedras Negras. Thus 
can an item for an outline history of 
Maya architecture be obtained. 

A modern bomber synthesizes ideas 
from many sources: Explosives were 
invented in ancient Asia, rubber came 
from the American Indians, the fun¬ 
damentals of radio from Europe, and 
the practical means of flight from 
white Americans. So, on a smaller 
scale, but in an entirely similar man¬ 
ner, one ancient Middle American 
group borrowed what it thought it 
could use from another, whether the 
borrowing involved a plant, like corn 
or tobacco, a deity, or a method of 
building construction. 

The fact that, after feeding and 
housing themselves, these ancient In¬ 
dians devoted most of their labor and 
genius to their gods is all to their 
credit, for they thought this was nec¬ 
essary in order to preserve their way 
of life for their children. Their reli¬ 
gion, like our war, was “all-out" for 
the good of the tribe. 
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Food For Fighters 

New Dehydration Process Uses Steam Baths and Heat 
Treatments to Reduce Vegetable Weight and Bulk 


ANDREW R. BOONE 

S ince it is still true, during these 
days of high-speed tanks, jeeps, 
and sundry other wallop-packing ve¬ 
hicles, that an army travels on its 
stomach, Uncle Sam intends that 
American soldiers and sailors shall 
enjoy body-building and health-giving 
vitamin-laden vegetables along with 
their meat and dessert, at all distant 
outposts. Particularly will carrots, 
onions, cabbage, and potatoes be pres¬ 
ent on daily Army and Navy menus. 

All vegetables contain 
large amounts of water, and 
water is heavy and bulky. 

Thus, when a food ship pulls 
into some distant outpost, 
bearing fresh or canned 
vegetables, nine tenths of 
the load is water, which is 
costly both in ship space and 
time to transport, and ut¬ 
terly without value as a 
food. 

To avoid this wasteful 
practice, the army plans to 
feed military men in Alaska, 

Eritrea ... on a score of 
fighting fronts . . . millions 
of pounds of dehydrated 
vegetables during coming 
months. When a company 
cook, fretting about the din¬ 
ner menu, starts to prepare 
the evening meal, he will open two or 
three five-gallon tin cans, scoop out 
a few pounds of peas hard as baked 
clay and sweet corn more wrinkled 
than a sun-dried prune, and a half- 
dozen compressed cabbage disks. He’ll 
toss the peas, corn, and cabbage into 
kettles of cold water. Thirty minutes 
later, he’ll start these vegetables sim¬ 
mering. Another half-hour, and the 
vegetables will be ready—sweet, at¬ 
tractive, and nearly as fresh to the 
taste as the day they were harvested 
back home. 

Researchers in a laboratory main¬ 
tained by the United States Depart¬ 
ment of Agriculture at Los Angeles 
are seeing to it now that these foods 
will reach the fighting fronts bearing 
virtually all the food values of fresh 


vegetables. There Dr. E. A. Beavens, 
and others, working under direction of 
Dr. E. M. Chace, chairman of the 
department’s dehydration committee, 
have discovered means not only of 
preserving the vegetables for long 
periods in all kinds of climate, but also 
of retaining virtually all the vitamins 
A and B, and more than half the vita¬ 
min C. Keeping vitamin C, number one 
scurvy preventer, which dissolves in 
water and just seems to evaporate from 
both leafy and solid vegetables between 
the field and home, is an achievement 
of the first magnitude. 


In this “house of dehydration,” Dr. 
Chace and his associates have solved 
a problem of many years’ standing. 
Key to their taste-color-texture-vita¬ 
min preserving method is a combina¬ 
tion steam bath and dehydration proc¬ 
ess, the latter being accomplished in 
a small plant containing features so 
new they haven’t been patented yet. 
Here garden-fresh cabbage and car-* 
rots become brittle shells of their 
former selves in two hours. Two large 
heads of cabbage, enough to feed 20 
hungry men, are compressed, after 
dehydration, into a disk small enough 
to fit in the hand. Yet, in those few 
ounces, there is enough cabbage to 
feed those same ravenous appetites. 

Suppose we follow the trail of a 
batch of carrots through the new 


process. We’ll start with six crates, 
each weighing 33 pounds. They were 
pulled an hour ago, and now they’re 
being topped, trimmed, washed, and 
scraped. Clean and crisp, just as you 
would serve them for dinner, they are 
cut into disks about a quarter-inch 
thick. After being spread evenly on 
wire trays, they are placed in a square 
receptacle resembling a laundry tub, 
and covered. For six minutes steam 
rises from jets below, scalding each 
bit thoroughly. This process is called 
blanching, and it performs the im¬ 
portant task of inactivating the en¬ 
zymes, organic catalysts which cause 
chemical transformations in plants, 
thereby halting processes which ordi¬ 
narily would destroy the color, flavor, 
and vitamins. 

From the steam bath, the carrots are 
carried to the nearby dehydrator. This 
device, built undersize for experi¬ 
mental purposes, resembles a medium- 
size, all-metal automobile trailer stand-* 
ing on rigid legs. It is not intended to 
dry large quantities of vegetables, but, 
as Dr. Beavens explained, 
makes possible the selection 
of the varieties which will 
yield the best dried products. 
Within, after the doors are 
closed, air flows along baf¬ 
fles of a newly developed 
pattern, passing in parallel 
lanes over the material. 
Flowing at high velocity, 
from 900 to 1100 linear feet 
a minute, with the tempera¬ 
ture carefully regulated in 
the 150 to 180 degree range, 
the dehydrator will turn out 
the dried food in periods 
ranging from an hour, for 
spinach and other greens, to 
four hours for corn. 

But back to the carrots. 
The contents of six crates 
require several runs. So we 
wait, and at last we have a small pile 
of crinkly disks. We weigh them. 
Seventeen pounds. They fill two five- 
gallon cans. Were they intended for 
army use somewhere across the world, 
the shipper would drop a small chunk 
of dry ice into each can before filling 
it. He would seal the lid tightly with 
shellac. The dry ice, turning to gas¬ 
eous carbon dioxide, would halt any 
oxidization, preserving the contents 
of the can for a year or longer. And 
the two cans would occupy about one- 
ninth the space now required for six 
cases of fresh or frozen carrots on 
that heavily laden transport. 

Our fighting men are due for more 
surprises, now hatching in this lab¬ 
oratory. While the war department is 
mainly interested in carrots, onions, 



Debydrotor for selecting vegetables for processing 
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cabbage, and white potatoes, Dr. 

Beavens is hard at work on sweet If* W;; t • ixli m i ! f f ^ 
potatoes, string beans, lima beans, 

peas, chard, mustard and other greens. If % \ gy? * 

He faces three “musts” before the , * 

army will accept his results. The vege- ^^^^B|BMB^^^^BB ” +J$!r '< 

tables must keep well in all climates 

for at least a year, they must rehy- *.'*•', V ‘, r , .V \ ; ’ ■* • ;*J ,'. *\ l 

drate within an hour, and 92 percent m yBbI plll^ B : “ . . .. f | 

of the moisture from potatoes and 11 

from 95 to 97 percent moisture must ’ ' ,?§ "?' “V * ’ * 1 

be removed from all other vegetables. . : ., \ ^ -}ffy! : ^ ■ * 

Speaking of spuds, Dr. Beavens has ^ ; < "A*-' 

already achieved a dish that will de- |jA v ‘y; ‘ ft _■ *’, . ‘;. * >..“ ,'!• 

light fighting men yearning for steak Ifjft * 1 ', ' ; * \ 'PO::*',, ^¥W J ‘: ' “ "'”/T *;; : . 1 

and French fries. He's going to give |f f ; "‘ ; , , \ :WMi •, * / ,:; , *Vv \\ * ‘’,^'*1 

them shoestring potatoes. They'll look 
like dried string when they tumble 
from the can, but a brief soaking and 
quick frying will restore their firm- 

ness. Even “canned willie” will taste Cobbogt before ond offer dehydration. Two heads (four pounds) shrink to a six- 

like T-bone when accompanied by 0#nee di,k ’ Dirit h con ’ pr,,M,d ,rom *»** «*•»•* <•* rifl ht) aft,r *Mro«on 

this delectable morsel. 


Seven firms produced 7,000,000 
pounds of dehydrated vegetables last 
year. Then the British began asking 
for dehydrated tomatoes, and inquir¬ 
ing about dehydrated carrots. Arizona 
carrots got a big boost recently when 
Margaret* C. Smith, University of 
Arizona chemist, reported the copper 
state’s product contains from three to 
ten times more carotene, source of vi¬ 
tamin A, than other carrots. 

“Carrots,” reported an R.A.F. of¬ 
ficer, “ought to give our fliers cats’ 
eyes by preventing night blindness.” 
Walt Disney drew up three sketches 
showing carrots winging their way 


pounds of all vegetables will be pro¬ 
duced during 1942—enough to provide 
300 servings for 1,000,000 soldiers. 

Civilians will get to know these 
foods better, too, as time goes on and 
transportation facilities take on heav¬ 
ier defense loads. Although most popu¬ 
lar now in the nation's markets is a 
little package containing a scoop of 
chicken fat, some noodles, and pieces 
of dehydrated vegetables, which be¬ 
comes a quart of noodle soup after 
the addition of water and a few min¬ 
utes’ boiling, you can also get sev¬ 
eral other soup-making mixtures 
and such individual items as potato 
shreds, onion flakes, carrot cuts, 





fe. 


Hi 



>v ' 





Steaming (blanching) at 212 dtgrooi, Fah- 
rtnhtit, precedes dehydration of carrots 


pea and bean powders, tomato 
pieces and flakes, and spinach 
and celery flakes. In each case, 
all you need do is add water, 
heat, and eat. They'll increase 
in weight from eight to 40 times 
their dry weight as they take up 
water. But all the food essen¬ 
tials are there, just as in canned 
and fresh vegetables. 

Don't let the word “dehydra¬ 
tion” fool you into thinking 
you'll get tough, stringy, hard- 
shelled beans and carrots and 
peas and corn, when these vege¬ 
tables are prepared by the mod¬ 
ern method. True, dehydration 
means that nine tenths or more 
of the water is removed. Proc 
esses developed in the last few 
months do that, and more. After 


through the sky. Copies, wired from 
Hollywood to London, are posted in 
all R.A.F. barracks, urging pilots and 
bombardiers to eat carrots in all avail¬ 
able forms. As a result of inquiries, 


you rehydrate the vegetables in 
your kitchen and simmer them a 
half-hour, they’re practically as good 
as garden-fresh vegetables. 

The other afternoon I carried home 
from the Los Angeles laboratory four 


been dehydrated in the new apparatus 
nearly two months earlier. The beans 
were almost hard as rocks; the com, 
shrunken to a fourth its natural size, 
brittle and sugary; the peas and car¬ 
rots only apparent shells of their 
former selves. 

That evening, the samples were 
soaked a half-hour in cold water, then 
simmered a half-hour. When fully 
done, we had enough to feed eight 
people. All four vegetables had re¬ 
turned to their normal shapes and 
sizes, the peas had their accustomed 
green sheen and the corn looked as 
if it had just been cut from the cob. 
Except for a stray kernel and an oc¬ 
casional pea, all were sweet and juicy. 
Had I not seen them before cooking, 
I would not have known them from 
fresh. 

\Ai e stay-at-homes know little of the 
” dietary deficiencies which soldiers 
suffer when they go without fresh fruit 
and vegetables for a long time. One 
of the dread diseases faced by fighting 
men on some distant desert or arctic 
base, should their supply lines be cut, 
is scurvy. As early as the Civil War, 
semi-dehydrated vegetables were fed 
Union troops, but they were unpleas¬ 
ant to the taste, and possessed no anti¬ 
scorbutic properties. Again, during 
World War I, both the Germans and 
Americans used dried vegetables. 
Many doughboys fighting in France 
will remember dumping his ration on 
the ground to avoid eating them, but 
these vegetables were entirely differ¬ 
ent from those which are now being 
made available. 

Once tasteless and lacking in nu¬ 
trition, dehydrated vegetables now 


from fighting forces both at home and samples: A scant handful each of de- provide both food and medicines. In 
abroad, production is zooming. It hydrated corn, small lima beans, and a wide-scale California experiment, 
is estimated 25,000,000 dehydrated mixed peas and carrots. They had nutritionists and chemists for Ana- 
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boJic Food Products, Inc., are feeding 
20,000 acres of parsley, turnip greens, 
and beets special diets to increase their 
tissue-building values, and possibly to 
add a little extra zip in the form of 
vitamin C. The diets are prescribed 
after analyses of the soil and water 
indicate what plant foods are deficient. 

Formerly potash, phosphorous, and 
nitrogen were thought to be the essen¬ 
tial food elements for growing plants. 
Now, in addition to the Big Three, the 
dehydrators are turning their attention 
to the so-called trace elements such 
as boron, manganese, sulfur, calcium. 



Removing carrots from dehydrator 


iron, and phosphorous. Dr. J. W. 
Wigelsworth is cultivating super¬ 
vegetables, and already has turned out 
strains of leafy plants containing three 
times the average amount of iron. 

When these dehydrated vegetables 
reach far-flung American military and 
naval fronts, soldiers and sailors alike 
may be sure they’re getting more iron 
in their parsley, added bone-building 
calcium in their turnip greens, extra 
manganese in their beet greens, and 
abundant copper in the green sprigs 
of parsley. 

Army chiefs know soldiers will com¬ 
plain, no matter how tasty the chow. 
But they’re making sure the steamed 
and dried carrots and peas, and all 
their kin, will return to their original 
form, size, and appearance; cook tend¬ 
er; and give off nearly all the odor 
and flavor of the fresh article. They 
may be bone dry at n o’clock. But 
when the chow bell rings at high noon, 
they will be “garden fresh.” 

In fact, recent tests at the Univer¬ 
sity of California showed dehydrated 
peas, string beans, carrots, and spin¬ 
ach to be actually superior in color, 
after cooking, to the canned product. 

When it comes to shipping, as has 
been pointed out, great savings will be 
effected. One pound of dehydrated 
pumpkin contains 12 times more fuel 
value than a pound of fresh pumpkin. 
Not only does a ton of fresh cabbage 
yield 215 pounds of the dehydrated 


-HEALTHSCIENCE- 

product, but the fuel value of the 
dried leaves actually equals 2279 
pounds of cabbage freshly boiled in 
the kitchen. One cargo ship will do the 
work of 16 when it comes to hauling 
tomatoes, because this vitamin-rich 
vegetable loses 93 percent of its 
weight when dehydrated. 

Those are some of the reasons why 
Uncle Sam is so interested in food 
during this war, and they explain how 
he is planning to carry more bullets 
and bombs to distant places without 
cutting into food rations on the firing 
line. 

• • • 

HALLUCINATION 
Yon Can Bt Trained 
Ta “Haar TWnga" 

Perfectly normal persons can be 
taught to “hear things” where there 
is no sound. Details of how such hal¬ 
lucinations can be produced by the 
simple form of learning known to 
psychologists as “conditioning” have 
been reported by Prof. Douglas G. 
Ellson, of the University of Missis¬ 
sippi. 

Nearly half of a group of subjects 
taking part in Prof. Ellson’s experi¬ 
ment under the most favorable condi¬ 
tions, learned to hear a tone when it 
was not being sounded. They had 
been prepared to “hear” it by a learn¬ 
ing period during which the tone was 
sounded regularly every 30 seconds 
for 30 repetitions. 

When the actual sounding of the 
tone was introduced and ended gradu¬ 
ally, the subjects tended to have the 
hallucination of a tone after it had 
ceased to sound. Tf the start and ter¬ 
mination were abrupt, however, only 
a few (8.5 percent) developed the 
hallucination.—Science Service. 

POISON IVY 
InfMflM Pravantad by 
Prataetiva Olntmaat 

An improved protective ointment 
against poison ivy has been developed 
and proved effective by the United, 
States Public Health Service. The 
new ointment, made with cither of 
two bases, will remain effective for 
several weeks if kept in a closed con¬ 
tainer. 

The ointment should be thickly ap¬ 
plied to exposed parts before contact 
with poison ivy. Clothes must be re¬ 
moved after exposure before the oint¬ 
ment is washed off, otherwise the un¬ 
protected skin may be exposed to 


clothes which have been contaminated. 
Tools and instruments or clothing 
which have been used in cutting poison 
ivy must be decontaminated before 
being used again. Decontamination 
can be effected by washing clothes or 
immersing tools for 15 to 20 minutes 
in a 1 percent solution of calcium 
hypochlorite. 

The two formulas were developed 
by Drs. Louis Schwartz, John E. 
Dunn, and F. H. Goldman of the Pub¬ 
lic Health Service: 


Formula 1 

Castor oil . 21.5% 

Olive oil . 21.5% 

Lanolin, anhydrous . 21.5% 

Diglycol stearate. 12.9% 

Paraffin, refined. 8.6% 

Boric acid . 2.0% 

Sodium perborate . 10.0% 

Duponol WA pure. 2.0% 

Formula 2 

Cetyl alcohol . 35.1% 

Stearyl alcohol . 5.3% 

Ceresin . 3.5% 

Castor oil . 20.8% 

Mineral oil . 21.9% 

Duponol WA pure. 1.7% 

Sodium perborate.10.0% 

Boric acid . T. 7 % 


IN THE BRAIN 
Sax Parvarta Ft and Not 
Looking In Hormono 

Dramatic transformation of seven 
“somewhat effeminate,” jealous, jit¬ 
tery young men into he-men with 
beards, an interest in girls, and 
enough ambition to advance in their 
professions or to get off relief rolls 
into regular jobs was recently re¬ 
ported by Dr. Jacob Kasanin, director 
of psychiatry at Mount Zion Hospital, 
San Francisco, and Major Gerson R. 
Biskind, Letterman General Hospital, 
San Francisco. 

These young men had undeveloped 
male sex glands, but had not “become 
sexually depraved in the sense of be¬ 
coming interested in homosexuality,” 
the physicians reported. Treatment 
with the male sex hormone, testoster¬ 
one, by implanting “banks” of the 
hormone in their muscles to supply 
the deficient amount from their glands, 
brought about the personality changes 
reported. 

A group of patients examined on 
account of homosexuality, on the other 
hand, did not show any evidence of 
lack of sex hormone secretion. “This 
points to the fact,” the physicians con¬ 
clude, “that homosexuality and sexual 
perversions are probably psychological 
in origin .”—Science Service. 
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When Lightning Strikes 

Applied Research Has Reduced Greatly the Damage Done 
by Natural Lightning, Yet Much Study is Still Ahead 


Dr. GILBERT D. McCANN 

Westinghotise Electric and Manufacturing Company, 
Cast Pittsburgh, Pennsylvania 


E ach year about 16 million thun¬ 
derstorms occur on the earth, 
causing an average of about 50 
lightning strokes to the earth each 
second, or a total of about two billion 
strokes a year, which are a potential 
source of destruction. If these strokes 
were equally distributed, about eight 
strokes a year would strike each 
square mile of the earth’s surface. 

In the United States alone 
lightning strokes cause about 
400 of the annual 92,000 ac¬ 
cidental deaths, about the 
same number as street-car or 
airplane accidents. They pro¬ 
duce some $12,000,000 worth 
of damage to farm buildings, 

55 percent of all oil-tank 
fires, and untold damage to 
forests through fires. Light¬ 
ning constitutes a serious 
hazard to aircraft, munitions 
dumps, and explosive manu¬ 
facturing processes. It is a 
hazard and a source of inter¬ 
ference to both telephone and 
radio communication. Electric 
power systems, however, con¬ 
stitute by far the greatest 
potential targets for lightning 
destruction. The extensive 
character of transmission 
lines and distribution systems 
contributes to their being 
struck frequently by light¬ 
ning, and maintenance of 
continuous service and pre¬ 
vention of damage to equip¬ 
ment places stringent require¬ 
ments on lightning-protection 
devices of various types. 

There are today in the United States 
about 83,000 miles of high-voltage 
transmission lines transmitting large 
blocks of power from our 42 million 
kilowatts of generating machines to 
many load centers. Lightning is by far 
the most serious cause of trouble on 
these lines. Aside from the serious 
damage it can cause to electrical 
equipment, the loss of service it can 


produce not only results in consider¬ 
able inconvenience to power consumers 
but also may produce damage and re¬ 
sult in the loss of many hours of 
operation for certain types of manu¬ 
facturing processes for which even a 
momentary loss of power is serious. 
Maintenance of continuous service is 
particularly important in these times 
of national emergency. 

Studies of the number of times 
transmission lines are struck by light¬ 
ning reveal that in the eastern part 
of the United States a mile of line is 
struck, on the average, about once a 


year. Thus, a 100-mile line would be 
struck 100 times. Storm density, of 
course, varies throughout the country, 
but it is estimated that the 83,000 miles 
of transmission lines are struck at 
least 60,000 times a year. 

Twenty-five years ago knowledge of 
lightning and the protection of power 
systems was so limited that every time 
a line was struck at least a service 


interruption occurred. Today, through 
knowledge gained by lightning re¬ 
search, a 100-mile line can be pro¬ 
tected so that it does not have an 
outage more than once every four or 
five years, instead of 100 times a year. 

In addition to high-voltage trans¬ 
mission lines, many thousands of miles 
of distribution circuits feeding indi¬ 
vidual consumers in both rural and 
urban areas must be protected from 
direct .strokes and from induced volt¬ 
ages produced by a lightning stroke in 
the vicinity of the line. The electric 
fields associated with a stroke may pro¬ 
duce dangerous voltages on such 
circuits. 

Through co-opcration of the public 
utilities and electrical manufacturers, 
and through the use of special record¬ 
ing instruments, such as the Klydono- 
graph, cathode-ray oscillograph, surge- 
crest ammeter, Boys camera, and the 
Fulchronograph, valuable information 
has been obtained regarding the mech¬ 
anism of the stroke discharge and the 
voltages and currents associated with 
lightning. Also of great importance 
have been the data obtained 
by the United States Weather 
Bureau on the variance of 
storm density throughout 
the country. 

This knowledge has led to 
the use of ground wires and 
vertical grounded masts lo¬ 
cated over and around trans¬ 
mission lines and substations 
to intercept lightning strokes 
and conduct their high cur¬ 
rents harmlessly to earth, 
thus preventing lightning 
from directly striking live 
conductors carrying power. 
Their principle is similar to 
that of lightning rods on 
buildings. Contrary to a com¬ 
mon belief, lightning rods, 
properly applied, provide ef¬ 
fective protection. This mis¬ 
conception has largely been 
due to the fact that a great 
many applications in the past 
have been faulty and ineffec¬ 
tive. This type of protection 
has also been found applicable 
to oil tanks, munitions dumps, 
or any object that can be 
damaged by a direct light¬ 
ning stroke. 

Voltage-limiting protective devices 
such as lightning arresters have 
been so perfected that they effec¬ 
tively limit voltages produced by light¬ 
ning on power systems to magnitudes 
which will not damage equipment. 
They are also used effectively for pro¬ 
tection of radio transmitters and tele¬ 
phone equipment. The Bell Telephone 
Company has so developed lightning 
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A model house protected from ortificial lightning by 
lightning rods. Although the rods were struck many 
times, neither house nor neorby trees were hit 


’V . 





Artificial lightning strikes tha modalt 


protection of it9 systems that loss of 
service rarely occurs and it is quite 
safe to use the telephone during thun¬ 
der storms. 

It has been found possible to dupli¬ 
cate many of the important properties 
of lightning in the laboratory and thus 
study the performance of protective 
devices. The voltages and currents 
associated with lightning are of ex* 
tremely high magnitude—millions of 



Whan the air, a low-vales conduc¬ 
tor of electricity, can no longer with¬ 
stand tha electrical stress of the 
field of a thunder cloud, lightning 
strikes and the electrical balance be¬ 
tween earth and air is restored 

volts and hundreds of thousands of 
amperes — but they are frequently 
only a few hundred-millionths of a 
second in duration. However, it has 
been found possible to duplicate and 
measure them. It is possible also to 
reproduce the essential characteristics 
of the stroke discharge from cloud to 
ground in model laboratory sparks 
and thus study with model transmis¬ 
sion lines, substations, and the like, 
the performance of shielding ground 
wires and vertical masts. 


miscellany 

It is important to meas¬ 
ure and study the electric 
and magnetic fields pro* 
duced by lightning strokes. 

These are the source of 
“static” interference in ra¬ 
dio reception, a type of in¬ 
terference which also 
bothers telephone circuits. 

These fields are so intense 
and of such high frequency 
that they can induce dan¬ 
gerous voltages not only 
on power and telephone 
circuits but also in certain 
manufacturing processes 
using explosive materials. 

A spark caused by a flash- 
over from such an induced 
voltage is a potential source 
of explosion or fire. This is 
a problem which has become 
more important with the 
expansion of our war in¬ 
dustries. The most effec¬ 
tive way to eliminate this 
hazard is to shield the build¬ 
ing or area in which the 
explosive process is taking place with 
a conducting shield or “Faraday cage” 
which completely surrounds it. This 
prevents the penetration of the electri¬ 
cal field produced by a lightning stroke. 

Lightning is a hazard to all types 
of aircraft. Captive balloons attached 
to conductive cables are likely to be 
struck during a thunderstorm, and 
airplanes^are sometimes struck by be¬ 
ing in the path of a stroke to ground 
while flying below a thundercloud or 
by precipitating a cloud-to-cloud dis¬ 
charge while flying in the thundercloud 


itself. Aircraft can become electrically 
charged while passing through a 
thundercloud, and when they land they 
may be discharged by a spark which 
can be hazardous. This is particularly 
true of seaplanes making forced land¬ 
ings, as they often lighten their load 
by dumping gasoline. 

For the solution of such problems 
a knowledge is required of the funda¬ 
mental processes involved in the for¬ 
mation of charge in the thundercloud. 
The energy of this charge formation 
is supplied by highly turbulent upward 
air currents, which are essential to the 
formation of the cloud itself. This 
turbulent condition in the cloud is also 
important as a hazard to aircraft. It 
also is essential to the formation of 
precipitation. Thus, the electrical prop¬ 
erties of a thunderstorm are closely as¬ 
sociated with all of its other properties 
and for this reason of much concern 
to meteorologists. 

•the thunderstorm plays an impor- 
■ tant and fundamental role in the 
natural state of the earth. Although it 
is not commonly realized, the earth, 
besides being a magnetic body, is 
also electrically charged. We are all 
familiar with the fact that there are 
magnetic fields produced by magnetic 
materials concentrated mainly at the 
North and South Poles. However, 
there is also at all times a negative 
electric charge distributed over the 
surface of the earth and a positive 
charge in the outer regions of the 
earth's atmosphere. These two sets of 
charges produce an electric field in the 
air directed vertically toward the earth. 



BuiMHtg a miniature transmission line for studying lightning effects 
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During fair weather this field is about 
30 volts per foot at the earth's surface. 
Measurements of the charge density 
on the earth indicate that the total 
charge -on it is at all times about 
500,000 coulombs. Owing to a certain 
degree of conductivity of the air in the 
form of free ions, the air has a low 
conductivity and the presence of the 
electric field produces a leakage cur¬ 
rent from the earth, tending to dis- 


V,V 


This motor-driven wheel, corryinf 
many sirfafl steel strips on its peri¬ 
phery, measures lightning. When 
lightning strikes, a small coil mag¬ 
netizes each strip os it passes a given 
point. By later measuring the mag¬ 
netism of eoch strip, a fairly complete 
picture of the lightning stroke con 
bo drown for further coreful study 

charge the earth’s negative charge. If 
it were not for some restoring agent 
the earth would be completely dis¬ 
charged in five or six minutes by this 
leakage current. Lightning plays the 
fundamental role of returning this 
charge back to the earth and maintain¬ 
ing it in its normal charged condition. 
Thus, there exists a continuous cyclic 
process of discharging and recharging 
the earth. The key to this process is 
the ionization of the earth’s atmosphere 
which makes possible its conductance 
and the leakage current. This ioniza¬ 
tion also plays a role in the formation 
of the charge in the thunder cloud and 
the breakdown of the air which pro¬ 
duces the spark discharge of the stroke 
to parth. This ionization is produced 
by three sources: 

Alpha, beta, and gamma rays (or 
X-rays) emanating from radioactive 
minerals in the earth’s crust. 2. Radio¬ 
active gases in the atmosphere, which 
are products of decomposition of ra¬ 
dioactive minerals in the earth. 3. Cos¬ 
mic rays emanating from the outer 
universe. 

Lightning is not altogether destruc¬ 
tive. It is also a beneficial agent to 
plant life, for it produces in the air 
large quantities of nitrous acid which 


are carried into the soil by rain. It is 
estimated that the 16 million storms 
that occur annually produce about 100 
million tons of this fertilizing agent. 
This gigantic amount exceeds by far 
the total output of the nitrogen-pro¬ 
ducing industry. 

As a result of the concentrated ef¬ 
forts of the various research organiza¬ 
tions that have been studying lightning 
and the electrification of thunder¬ 
storms, great strides have been made 
in the past 25 years and many of light¬ 
ning’s properties have been well es¬ 
tablished. Also, many of the problems 
of protecting against its destructive 
effects have been overcome. However, 
there are still important properties of 
lightning about which more knowledge 
is needed, and although considerable 
progress has been made, many ques¬ 
tions still remain for further investi¬ 
gation. 

• • • 
BLACKOUTOLOQY 
Why Red Light Is 
Bfttsr than Blaa 

Eyes have two-way vision—one set 
of sense organs (the cones) for 
daylight seeing and the other (the 
rods) for darkness. Both operate at 
the same time only when the light is 
about as bright as full moonlight. Dif¬ 
ferences between the eye as a night- 
vision instrument and the daylight 
eye, important for night warfare and 
blackouts, recently were described by 
Prof. Selig Hecht, of the Laboratory 
of Biophysics, Columbia University. 

Night eyes are thousands of times 
more sensitive than are day eyes. The 
night pilot who has been flying in the 
dark for an hour or more could see 
the light of a candle 12 miles away 
even if it were exposed only for a 
thousandth of a second. If it burned 
continuously, he could see it over 200 
miles away, were it not for interfer¬ 
ence of fog and haze at night, or for 
smoke and the curvature of the earth 
For this reason it is dangerous in a 
blackout to use a flashlight, or light 
a match or even a cigarette in an open 
space. The flame of a match can be 
seen by a pilot many miles away. 

On the other hand, night eyes can¬ 
not see as sharply as day eyes. When 
it is necessary to recognize small 
forms and slight differences in shade 
and shape, you must have good light¬ 
ing and use your daylight eyes. You 
need your day eyes to read an instru¬ 
ment or your watch. 

But the brightness of different 
colors is not the same when you see 
them at night as when you see them 
in the daytime. This is particularly 


important when you want to use col¬ 
ored lights to see best during a black¬ 
out without giving aid to the enemy. 
Blue and green are easiest to see. Red 
and orange, which seem so conspicu¬ 
ous in the day, are hardest to see at 
night. 

Nothing could be more dangerous 
than the use of blue lights during 
blackouts, Prof. Hecht declared. “For 
reasons which are none too clear at 
present, the notion has gained preva¬ 
lence that blue lights should be used 
to illuminate objects, and that these 
would furnish less light to distant 
aviators because blue is supposed to 
be a dim light. Indeed, the Germans 
and the English, and at the beginning 
we ourselves, used blue lights during 
blackouts.” 

When wfe need a light during a 
blackout—to watch a dial, read a com¬ 
pass or a road sign—we must use our 
day vision for this purpose. The 
enemy aviator, however, needs only 
his night vision in order to spot that 
light. 

Your night eyes and your day eyes 
happen to be equally sensitive to red 
light. If you see the light at all, you 
can also see it with your color-sensi¬ 
tive day eyes and you have the day 
vision's advantages of ability to rec¬ 
ognize shapes. 

But, for blue light, your night vision 
is 1000 times more sensitive than is 
your day vision. In other words, if 
you have enough blue light so that 
you can see a road sign, the light 
will be 1000 times as bright to the 
night-seeing pilot as would be a red 
light of equal effectiveness .—Science 
Service. 

a a • 

WOOD FARMING—Mississippi farmors now 

ore planting millions of pine seedlings pro¬ 
vided by the Masonite Corporation, manu- 
facturers of hordboard ond insolation board 
products. The new industrial demand for 
pine wood hos given cosh-crop volae to land 
previously considered worthless in the South. 

• a a 

TEST FOR pH 
Made Quickly With 
Simple Equipment 

C 0NTR01. tests for pH (degree of 
acidity or alkalinity of solutions) can 
now be made rapidly by unskilled 
workmen with simple equipment. Also, 
quick preliminary tests can be made in 
laboratories where more elaborate pH 
apparatus is available. 

The simple technique of pH testing 
using the Cargille Buffer Set depends 
upon the use of 17 buffer tablets which, 
when dissolved as directed, provide 
17 solutions of known pH value. 
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These solutions, applied to a strip of 
test paper, bring out a specific color 
on the paper for the pH value of the 
solution used. Thus, when making 
tests, a drop of the solution to be 
checked is placed on the test paper and 
the resulting color is compared with 
the chart furnished with the paper. 
A solution of known pH value, close 
to the pH value indicated by the first 
test, is then placed on the test paper 


Checking color 
produced 
on tost strip 
by sample and 
by solution 
of known pH 
gives quick 
determination 
of pH of 
the sample 






beside the sample. By proceeding in 
this manner until differences in color 
are scarcely perceptible, the pH value 
of a sample can be quickly judged to 
about 0.5 pH unit. 

It is claimed that color comparisons 
made in this manner arc more accu¬ 
rate than those which are made with a 
color chart alone. 
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any foreign country, so that the du 
Ponts, originators of nylon and own¬ 
ers of basic patents thereon, will have 
no protection against Japanese attacks 
on their business, especially in the ex¬ 
port market. 

Nylon, the Japanese chemist states 
as a result of his analysis, is a "poly¬ 
amide of hexamethylenediamine com¬ 
bined with adipic acid." 

If Japan goes into the nylon busi¬ 
ness, the silk industry, already hard 
hit first by rayon and then by the ces¬ 
sation of American silk purchases 
even before the outbreak of war, may 
never come to full revival. It is re¬ 
ported that hundreds of thousands of 
mulberry trees have already been 
felled in Japan, to make room for more 
food-crop production. Quite possibly 
these groves may never be replanted. 
Silk may again become what it was 
in the Middle Ages and early modern 
times—a luxury for the rich. 

• # a 

PROTECTION — Tiny robot sentries— ntw 

secret devices built into miles of High 
wire fences enclosing some of the notion's 
great war production plants—are said to 
be saboteur^proof by du Pont engineers who 
developed the system. The acoustic fence 
"overheors" birds chirping, the snip of o wire- 
cutter, the scrape of a shovel, even whispers, 
relaying these sounds to a central control 
room from whence o squad car rushes to 
the precise point of disturbance. 


JAP NYLON 

May later Warld Markets— 

After the War 

Japanese industrial chemists are 
already preparing for an industrial 
struggle to follow cessation of the 
shooting war. This is the conclusion 
that may be drawn from three articles 
published in Japanese, in the Journal 
of the Chemical Society of Japan , dur¬ 
ing 1940 an( l 1941. The author, K. 
Hosino, research man for the Oriental 
Rayon Company, Ltd., tells how he 
analyzed nylon, the synthetic plastic 
fiber that has made the United States 
independent of silk. After he had de¬ 
termined how the molecules were put 
together, he duplicated them and then 
made modifications which he claims 
are improvements over the American 
product. 

This procedure, reminiscent of pre¬ 
war tales of how Japanese mechanics 
would build a duplicate of any ma¬ 
chine that Occidental manufacturers 
would sell to their employers, might 
give Japanese textile factories the 
means to compete to great advantage 
with nylon mills in this country and 
Europe. Japan has persistently refused 
to enter into any patent treaty with 


• • a 

SALT ROADS 
Wtar Batter, 

Resist Frost 

The practice of using rock salt in 
the subsurface of roads, which origi¬ 
nated in Nova Scotia as a means 
of protecting roads against extreme 
winter conditions, is spreading in this 
country with remarkable results re¬ 
ported. First employed to keep frost 
from heaving the road surface, salt has 
been found to do more than serve as 
an anti-freeze. Through a simple ac¬ 
tion it also stabilizes the soil used in 
the subgrade so that the road bed is 
firmer, giving longer life to the wear¬ 
ing surface. 

One of the most interesting ex¬ 
amples of subsurface treatment with 
salt is found in Cayuga County, New 
York. The first salt road in Cayuga 
County was built in 1936, and in suc¬ 
ceeding years additional salt roads 
have been laid down. According to 
Gail Ball, County Superintendent of 
Highways, none of these roads show 
any sign of frost damage. 

"Employing a system that we have 
used successfully ever since," he said, 
"we first used the salt not in the sub¬ 


surface but- in the original surface. 
We were convinced that salt worked 
into the surface would give us a long¬ 
er-wearing road and we put down 
about eight tons of rock salt to the 
mile, raking and rolling it in. After 
two years, in which the salt-surfaced 
road held up excellently, we gave it a 
light sprinkling of salt, and then put 
on a macadam surface. Although 
other untreated roads nearby have 
suffered severely from frost since that 
time, this road has shown no frost 
damage whatever. We feel that we 
are getting extra value from the salt 
in this matter of frost-heave preven¬ 
tion, since that was not our primary 
purpose in using it." 

EMPLOYEE DESIGNED 
Work SlmplHloatisn Prof ram 
AMs Production Drlva 

An assembly fixture, designed in 
his spare time by Albert Wender, an 
employee, and manufactured out of 
scrap materials, has raised the output 
of siphon tubes for Army tank fire ex¬ 
tinguishers from 100 to 400 parts per 
eight-hour shift at the New Jersey 
plants of Walter Kidde & Company. 
John Space, another employee, has 
worked out another scrap steel device 
that increased the output of valves for 
gas-type airplane fire extinguishers by 
25 percent. Gains of 71 and 100 per¬ 
cent in other typical assembly opera¬ 
tions have resulted from this showing 
of employee inventiveness. 

These are the tangible results of the 
Work Simplification Program that is 
playing a major part in the war pro¬ 
duction drive. This program, which 
was inaugurated two months ago, is it¬ 
self the invention of a Kidde em¬ 
ployee—B. P. Corcoran, who until 
recently was a worker on the assembly 
line. Night school courses acquainted 
Mr. Corcoran with the principles of 
motion study, and his years of ex- 



John Spoca and his scrap-mad# unit 
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perience as a worker gave him the 
idea of applying these principles to 
the men themselves. 

The basis of work simplification is 
the fact that the man on the job often 
knows more about improving that par¬ 
ticular job than a highly trained engi¬ 
neer. The basic problem is how to 
bring out these ideas and the two 
major difficulties are expression and 
shop psychology. 

Under the Work Simplification 
Plan, the workmen work out their 
own ideas and present them as ac¬ 
complished facts. The starting point 
is the foreman or group leader. Regu¬ 
lar classes are held for these men in 
which they are acquainted with the 
principles of motion study, expressed 
in simple shop language rather than 
engineering terms. In these classes 
they are given assistance in working 
out their own ideas, and prepared to 
help the men under them. 

In addition, a machine shop, com¬ 
pletely equipped with hand and power 
tools, has been provided for the em¬ 
ployees so they can develop their own 
devices. Employees can use this shop 
either on their own or on company 
time, and a skilled machinist is al¬ 
ways present to aid the worker with 
an idea. 

GORREflTION 
In “From The Grtund 
Up” Artlolt 

Several of our readers have called 
our attention to discrepancies which 
appeared in the article "From the 
Ground Up,” by Douglas M. Consi- 
dine, which appeared in our June 1942 
issue. In the last paragraph of the 
second column on page 279 of the 
article, continued to the top of the 
third column, production of TNT 
should be read in pounds instead of 
tons. The same correction should be ap¬ 
plied to the discussion of picric acid 
and smokeless powder, in the same 
paragraph. It appears that this error 
crept into the final typescript during 
transcription from the original. 

MILK PROTECTION 
Ultra-Yield IKayt 
Kill Baatarla 

A new U-shaped Sterilamp, using 
beneficial ultra-violet rays, may be the 
future means of keeping milk fresh 
for many hours longer, in addition to 
providing completely sterile bottles. 
Designed primarily for use in dairies, 
this new development of the Westing- 
house Sterilamp may easily be adapted 
in other bottling operations such as 
soft drink manufacture, canning fac- 
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tones, and pharmaceutical concerns. 

Highly efficient methods of wash¬ 
ing milk bottles now employed by 
modem dairies may be improved upon 
by use of the Sterilamp, it is reported, 
At the present time, bottles returned 
to the dairy are put through a process 
of warm and hot water solutions. 
After that, the bottle is washed with 
germ-killing chemicals. At this par¬ 
ticular point, the bottle is sterile, but 
it must be rinsed. Most city water 
used for that purpose has been proved 




yWf 

K- - • ' 


% 

y 

-V'o 

SSX ‘ 

£ 

8: * ’ 

* \ \ 

■'X V" 

« 

$ 




U-shaped Sterilamp In laboratory 


to have considerable bacteria, and 
although harmless in most cases, they 
cause milk, if left standing, to turn 
sour. 

The ultra-violet rays of the Steri¬ 
lamp will correct this. After the 
bottle has been washed, it will pass 
along the conveyor belt to a battery 
of Sterilamps, one of which will be 
inserted in each bottle for a period 
of ten seconds, the time required to kill 
all bacteria. Then the milk will be 
poured into it immediately and a 
sealed cap will insure its purity. 

ELE0TR0NI0 GADQETEERINQ 
May Rtplaot “Hams'" 

Intarast la Oammanieatiaa 

From now on we shall see a rapid 
development of electronic gadget- 
coring—the non-radio application of 
radio technique—according to Charley 
Golenpaul, of the Aerovox Corpora¬ 
tion. 

“I believe the era of electronic gad- 
geteering is now opening up in a big 
way,” states Mr. Golenpaul. “In the 
first place, the ban on amateur radio 
communications is not going to leave 
the enterprising ‘ham’ twirling his 
thumbs. Of course many ‘hams’ are 
already or will soon be in our armed 
and technical services. Many will find 
wartime jobs with other United Na¬ 
tions. But those remaining on the 
home front are going to put their 


experience, equipment, and ambition 
to work on new and startling applica¬ 
tions in the home, shop, factory, and 
elsewhere, far removed from custom¬ 
ary radio practice. 

"I suppose most radio men have 
heretofore been too busy with radio 
proper to find extra time and energy 
for non-radio or electronic gadget- 
eering possibilities. However, many 
of them now are going to use their 
‘rigs’ and parts for new functions. I 
can visualize some interesting devel¬ 
opments— light-beam telephones for 
conversing over considerable dis¬ 
tances; automatic photo-electric gar¬ 
age - door openers; photo - electric 
switches turning lights on and off with 
darkness or daylight; checking the 
stoking of furnaces or boilers by the 
chimney smoke; various comparators 
or instruments for comparing and 
matching colors and shades; checking 
solution concentrations and chemical 
studies by conductivity means; and 
so on. 

“As a starter, electronic gadgeteer- 
ing can be based on well-known ele¬ 
mentary principles and basic circuits 
long known to radio and electrical 
workers. Many industrial plants are 
already electronic-gadget conscious. I 
know of radio servicemen who’ve got¬ 
ten themselves good jobs in plants be¬ 
cause of their ability to do things 
better, quicker, and less expensively 
by electronic means. 

“Make no mistake about it, the 
temporary suspension of ‘ham’ com¬ 
munications may well turn out to l>e 
a boost. It will generate a lively in¬ 
terest in electronic gadgeteering. And 
when ‘ham’ communications are re¬ 
sumed again with the return of peace, 

I venture to predict that electronic 
gadgeteering will comprise a greater 
field for radio parts, particularly the 
quality or extra-heavy-duty compo¬ 
nents, than all amateur radio activities 
put together. Furthermore, many a 
‘ham’ will find an interesting way of 
making real money out of his hobby, 
and that’s something.” 

CELLULAR RUBBER 
It Light In Wright, Utod 
in Lift Raftt 

New lifesaving devices, made of the 
newly-discovered cellular rubber, 
which has twice the buoyancy of cork, 
include a raft composed of a spider- 
like network of disks of the new ma¬ 
terial strung together with ropes, and 
self-lighting electric lamps which will 
float in the water beside victims of a 
sinking ship to guide rescuers at night. 

Because of the extreme lightness of 
the cellular rubber, which is composed 
of millions of small cells filled with 
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nitrogen gas, the raft will support up 
to 30 persons, according to the United 
States Rubber Company. An advan¬ 
tage of its construction is the ease 
with which it may be grasped in the 
water. It is of particular significance 
in torpedo sinking because it can be 
thrown overboard when there is not 
time to launch a regular lifeboat or 
raft. 

The new form of hard cellular rub¬ 
ber is also being used as insulation 
under decks of mosquito type torpedo 
boats, and the soft material in life 
jackets for the United States Engin¬ 
eers. Also, a fire resistant, hard cellu¬ 
lar rubber is being used as supports of 
self-sealing gas tanks in airplanes. 

SABOTABE PREVENTION 
AIM by Eltetm 
Tib# EqalpMMt 

The use of electron tube equipment 
for detection of intruders has be¬ 
come a major factor in protecting 
property from sabotage, according to 
a recent issue of Electronics . One 
company alone, it is stated, has in¬ 
stalled 4100 photo-electric alarms, of 
which 1300 are operating outdoors 
Capacity systems protecting safes and 
acoustic systems guarding vaults elec¬ 
tronically are too numerous to esti¬ 
mate. 

Electronic intrusion-detectors may 
operate “local” signals, ringing bells, 
blowing horns or whistles and turning 
on floodlights. They may also actuate 
“proprietary” system signals, calling 
guards from somewhere within the 
protected premises to the threatened 
point, or they may operate remote 
signals in “central station” offices 
maintained elsewhere by firms special¬ 
izing in the installation, operation, 
and maintenance of protective sys¬ 
tems. 

For many years industrial, mercan¬ 
tile, and residential premises have 
been protected against burglary by 
electrical alarm devices supplementing 
the work of guards. Such electrical 
systems have now been joined by 
electronic intrusion-detection devices. 
These arc proving useful where sup¬ 
plemental protection is desired, where 
series wiring cannot readily be in¬ 
stalled and where alarms must signal 
at the approach of an intruder rather 
than after an attack upon premises 
or fixtures begins. 

Photo-electric intrusion - detectors 
substitute a beam of light for older 
methods of protective wiring using 
foil pasted over windows or show 
cases housing valuable objects. Here, 
interruption of the beam projected 
from light source to light detector 
actuates a local or remote signal. 


Sharply-focused lenses, hoods, and 
masks, plus “modulated” light beams, 
simultaneously make it difficult for 
intruders to paralyze photo-electric 
alarm systems by shining the beam 
from a flashlight into a phototube and 
walking through while the relay is 
held in the stand-by position. Light- 
l>eams are very nearly invisible even 
in smoky or dusty air as most pro¬ 
jectors now contain optical filters con¬ 
fining emission largely to the infra¬ 
red region. Mirrors are generally used 
indoors to break beams up into cur¬ 
tains of light criss-crossing the area 
to be protected. Three or four reflec¬ 
tions are commonplace and as many 
as a dozen have been successfully 
used. 


W HEN the bombers of the Atlantic 
Patrol thunder, into the dawn, their 
pilots look ahead with confidence—confi¬ 
dence born of faith in their machines and 
the fuel that drives their motors. American 
fuels, like American planes, are built to 
bring back safely those who fly*. 

Somewhere, in an American refinery, 
one of America’s great army of behind- 
the-scenes workers, with a Bausch Sc 
Lornb Refractometer, is doing his part in 
making American oils and gasolines so 
efficient and safely dependable. Modern 
refractometric methods of control speed 
refining operations and maintain a greater 
uniformity and higher quality than ever 
achieved before. 


Weather-proof cases and carefully 
chosen components which continue to 
function properly despite wide varia¬ 
tions in temperature and humidity per¬ 
mit systems of the type described to 
function outdoors. Useful beam- 
throws of as much as 500 feet have 
been achieved by mounting projector 
and detector units on heavy pipes em¬ 
bedded in concrete blocks sunk into 
the ground to maintain alignment. 
Where extremely long beam-throws 
are required, duplicate projectors and 
detectors rather than mirrors are ad¬ 
visable for turning of property bound¬ 
ary corners. Because of other advan¬ 
tages inherent in design, such equip¬ 
ment is useful for indoor as well as 
outdoor applications where somewhat 


Here, again, optical science — with 
Bausch Sc Lomb instruments — is at work 
helping to strengthen America’s front lines. 
Today, American manufacturers—like the 
nation’s armed forces — turn to precision 
optical methods for critical analysis, pre¬ 
cise measurement, quality control. Bausch 
Sc Lomb Contour Projectors, Metallo- 
graphic Equipment and microscopes for 
inspection and control take their place 
alongside range finders, gun sights and 
binoculars in contributing to the vital needs 
of national war effort. 

BAUSCH & LOMB 

OPTICAL COMPANY • ESTABLISHED 1853 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL OLASS AND INSTRUMENTS 
FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 



Confidence Rides With The Dawn Patrol 
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greater cost appears justified by the 
additional protection afforded. 

One unusual installation has 
guarded a waterfront stretch of 
nearly 3000 feet for more than five 
years, transmitting few false-alarms 
despite dense harbor fogs. A special 
projector unit using an 18-inch lens 
and an airplane beaconlamp (to 
widen beam-spread and avoid opera¬ 
tion of the alarm by sea-gulls) was 
built for this job and the projector 
unit as well as the detector unit floats 
in comparatively xalm tidal water off 
the end of a dock. Its purpose is to 
detect intrusion from the sea side of 
the property. Standard projector and 
receiver units have since been de¬ 
signed for such marine application. 

• • • 

SUN FOR HENS—Modern poultry form Hons 

now bosk for several hours 0 day under 
portable sunlamps developed specially for 
animalf. The new sunlamps, source of Vita¬ 
min D, eliminate the daily doses of cod-liver 
oil usually fed to chickens but now threat¬ 
ened by war shortages. 

• a • 

IT STRETCHES 
Syntfcetio Rubber Thread 
For Military Uses 

\A/hat is believed to he the first syn¬ 
thetic rubber thread ever developed 
in this country has been made from 
Ameripol synthetic rubber. In an¬ 
nouncing the development, W. S. 
Richardson, of The B. F. Goodrich 
Company, said: 

“Primarily this development has 
been for military purposes, to conserve 
the natural rubber thread that for¬ 
merly went into products used by 
our armed services. There is at pres¬ 
ent no possibility that any of the 
thread can be diverted to the manu¬ 
facture of civilian products, but we 
hope that future circumstances will 
allow that course.’' 

Some of the potential military uses 
for the synthetic rubber thread are in 
harnesses for parachutes, in gas masks 
and respirators, and in other equip¬ 
ment. 

As now planned, the thread will be 
sold to textile manufacturers for mili¬ 
tary purposes in either the “naked” 
or uncovered form, or covered with 
yarn by the rubber manufacturer. 
“Naked” rubber thread is later cov¬ 
ered in the textile mills. Cotton is 
the textile fiber most commonly used, 
although rayon, nylon, and silk arc 
also employed. 

Rigorous tests on the new synthetic 
rubber thread show 700 percent 
elongation, comparable to the rubber 
thread previously made from natural 


rubber compounds. Its comeback, or 
“kick” is comparatively the same, 
while its physical properties, under 
accelerated aging, are better. 

The thread resists the effects of 
dyeing or bleaching much more than 
the natural rubber products, resists 



Synthetic rubbor thread has been 
developed, for military use only 


the action of body oils carried in per¬ 
spiration much better, and has greater 
resistance to chafing or cutting by the 
needles of the knitting machines. It is 
non-toxic and made only in black. 

• • • 

NYLON—A new du Pont nylon plant in Vir¬ 
ginia, which started production in Novem¬ 
ber, 1941, will be spinning by mid-summer 
o million miles of nylon yarn—per day! 

e • e 

SOYBEANS 
Ftoe a Bright 
Immediate Fatare 

China’s great contribution to Ameri¬ 
ca’s victory farming, the soybean, 

will receive greater attention than 
ever during the coming crop season, 
according to (» G. Mcllroy, director 
of the American Soybean Association, 
reports Science Sertnce . Nine million 
acres, 54 percent more than last year, 
arc expected to be planted to this 
versatile crop, which can contribute 
feed for the production of meat and 
milk, oil for explosives, paint, soap, 
and human food, or can be plowed 
under to give the soil the nitrogen 
which diversion of nitrates into muni¬ 
tions is taking out of commercial 
fertilizers. 

Needs for handling this unprece¬ 
dented soybean crop are stressed by 
Mr, Mcllroy. We must have, first of 
all, available acreage. There must 
also be adequate machinery for culti¬ 
vating, harvesting, and processing. 
There must be ample storage space 
for the beans, and for oil and cake 
after pressing. And finally, proper 
markets for oil and meal. The market 
for oil and meal need give no concern, 
at least for the duration. We are go¬ 


ing to need all the oil for food and 
industrial uses that we can produce, 
not only as long as the war lasts but 
through the period of dearth that will 
inevitably follow it. And the same 
will doubtless be true for meat and 
milk. 

FORESTS SPRAYED 
T# Protect Trots on 
Basis of tkslr Valut 

Spraying of woodland areas has de¬ 
veloped into something of a “big 
business” with a scientific background. 
Modern high-pressure spraying ma¬ 
chinery and other equipment has been 
evolved to meet the necessity, the 
United States Department of Agricul¬ 
ture reports. This technique now has 
wide application in all parts of the 
country. 

The adaptability of the autogiro for 
applying arscnicals over forested areas 
has been demonstrated and this type 
of equipment bids fair in time to com¬ 
pletely supplant the use of ground 
machinery, say the forest entomolo¬ 
gists. It may lower the cost of the 
application of insecticides to such a 
figure that it will be economical to 
protect forest lands from insect depra- 
dations on the basis of the value of 
the threatened timber stand rather 
than on the additional threat of spread 
to and destruction of forests in other 
areas. 

WALL PANELS 
In GolorSf To be 
Cemented in Place 

Rlas 1 ic coated wall panels which 
are completely pre-finished and require 
no “on-the-job” treatment after in¬ 
stallation arc a development urged 
to speed up emergency housing con- 



Three types of new woll paneling 
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struction and remodeling. Supplied in 
sheets as large as four by eight feet, 
the pre-finished boards are a product 
of Barclay Manufacturing Company. 

Designed for either new structures 
or for speedy modernizing by covering 
old walls and ceilings, the sheets are 
best applied by a water-proof adhesive, 
but may also be installed with brads. 
They are available in io colors which 
are permanently bonded to the sheets 
by heat treatment. The surface is 
water-proof, stain-proof, dirt proof, 
vermin proof, and may be cleaned 
with soap and water. 

Available in three types—Tileboard, 
Panelboard, and Streamlined Board— 
the sheets may be installed by any 
competent carpenter. Besides the more 
obvious applications in bathrooms and 
kitchens, the plastic-coated panels are 
also recommended for playrooms, nur¬ 
series, closets, laundries, service sta¬ 
tions, barber and beauty shops, meat 
markets, bakeries, restaurants, hospi¬ 
tals, boats, and trailers. 

• • • 

VEHICLES—The rise of the motor vehicle os 

on instrument of government is revealed 
in figures of the United States Public Roods 
Administration, which show that while pri¬ 
vate motor vehicle ownership in the United 
States has risen 20 percent in the post 
decode, the number of vehicles owned and 
operated by federal, state, and local govern¬ 
ments has risen 146 percent. 

• • • 

SUGAR BEETS 
Improved Seed, New 
Labor-Saving Devioes 

Two tedious hand processes have kept 
sugar-beet growers dependent on field 
workers. Nature’s generosity in pack¬ 
ing each beet seed with the germs of 
several plants has meant hours of 
back-breaking labor down the long 
rows, thinning the clumps of new beets 
by hand until those remaining could 
have space to grow and be healthy. 
Right now, when we need it most, 
comes “singled” seed. A machine de¬ 
veloped at the University of Califor¬ 
nia breaks the beet seed into segments, 
each containing the germ of but one 
plant. Planters are easily adapted for 
sowing the singled seed, and the small 
number of multiple plants can be 
chopped out by hoe or cultivator. One 
farmer cut his thinning costs in half 
last year by using singled seed. The 
seed itself is more expensive, but only 
one third’as much, by weight, need be 
planted. 

The second laborious hand process 
is the harvesting. A Colorado farmer 
has been tinkering for years, trying 
to evolve a machine for lifting beets 
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HEAVY DUTY TWIN 
COMPRESSOR 

Complete automatic twin cylinder outfit 
fully equipped with a heavy duty J4 
H.P. motor, air tank (300 lbs. test— 
150 lbs. A.W.P.), automatic adjust¬ 
able pressure switch, gauge, check 
valve, safety valve and drainer, etc. 
Delivers 150 tbs. pressure. Displace¬ 
ment 1.7 cu. ft. per min. 

Modtls S H G y 4 

12" x 24" tank A.C. 110 or 220 v. 60 cycle 

157.50 

16" x 30" tank A.C. 110 or 220 v. 60 cycle 

$44.50 

Large stock of air compressors, Va H.P. to 20 
H.P. A.C. and D.C., all voltaoes, 1 to 120 
C.F.M. displacement, built for all requirements. 
Additional data ( 


ATTIC AND INDUSTRIAL FANS 



Belt driven, slow speed, exceptionally quiet 
in operation, highly efficient G E Motors 
SIZE HP RPM CFM PRICE 

24* 1/6 660 4200 S4S.00 

30* 1/6 540 5800 52.55 

36* 1/4 415 8000 57.50 

42* 1/3 390 11500 60 50 

48* 1/2 360 16500 92.50 


MAGNETIC GAS VALVES 

All sixes in stock; Prices on request 



and deodorizes the air 
factory, office or home. 
Only 10 watts .. 


C0R0Z0NE 

OZONATOR 

An elect rlcal device 
that converts ordi¬ 
nary oxygen into 
ozone Revitalizes 
Suitable for laboratory, 
110 volt AC $9J0 


“BUSH” 00NDENSERS 
TINNED COPPER 

Designed for .refriger¬ 
ation and air condition¬ 
ing. Haa many other 
uses. High heat transfer 
capacity and great effi¬ 
ciency 

Slzea 7% x 12 % ... . . $3.25 each 

Sizes 9% x 11% ... . 3.50 " 

Limited number of larger sizes on hand 


EXHAUST FANS, BUCKET BLADES 
Omni Elaetrio A.O. 110 volt Motor*. 



R.P.M 

CU ft 

per min. 

Price 

9* 

1550 

550 

518.55 

10* 

1500 

550 

11.55 

12* 

1750 

800 

18.55 

16* 

1750 

1800 

81.55 

16* 

1140 

1600 

87.55 

18* 

1750 

2500 

88.59 

18* 

1140 

2100 

32.55 

20* 

1140 

2800 

56.55 

24* 

1140 

4000 

42.55 

24* 

850 

3800 

45.05 


Other voltages 6c frequencies available at slightly 
higher prices 



Qanaral Elootrio Immtrtlon Haattrs 



Suitable for heating liquids tanks, kettles, etc 
(1 KW raises temperature 100* F 3 gallons per 
hour) Fitted for Hi* Iron pipe thread. Can 
be used as 110, 220 volt or 3 heat 110 volt. 

600 Watt ... $7 50 1300 Watt .. ..$10.50 

750 “ . 7.50 3000 “ . 12.50 

3000 Watt ... $16.00 


F0ECE0 DRAFT BLOWERS COMPLETE WITH MOTOR 

TYPE H P. RPM OU FT MIK INLET OU TLET PRIC1 


0 

1/20 

1750 

160 

0ft 

1 

ft 

1750 

350 

1/8 

1750 

535 

1ft 

v« 

1750 

950 

Hi 

Vs 

1750 

1900 


IIP 

6 * 

HF 


3%* 

SF 

6 * 
7 * 


$22.00 
as oo 
30 00 
37 50 
75.00 


OTHER VOLTAOES ON REQUEST. 



PIONEER AIR COMPRESSOR CO., Inc. 

120-s CHAMBERS ST. NEW YORK CITY, N. Y. 
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An Accurate Balance 

At a PRICE Within the Reach oi All 
Laboratory Workors • Schools 
Experimenters • Field Workers 

Sensitive to 2/50 gram 
Weighs up to 100 grams 
Compact—No loose parts 
Modern, durable construction 
Small convenient size 1 

Handsome streamline design 

Mow pwmlsilM a lor auxiliary um la drag storss (H. Y. C Sorlel 1174 

Never before a balance with all c *>^t actC onvenient-goeg not monoi 
. a laboratory table. Placed on the dei 

these exceptional features I \ hc bu8 x technical executive, it will 

9 iM/ilananaahls 


Comb act-Convenient —Does not monopolize 
a laboratory table. Placed on the desk of 
the busy technical executive, it will soon 
become indispensable. 

Finest Quality —Made of tested materials. 

Its construction will appeal to laboratories It* small size makes it possible to carry it 

desiring the best equipment. The Bakelite on inspection and testing trips at a distance 

cup is unaffected by practically any sub- from the laboratory. It is small enough to 

stance that can come in contact with it; the be carried under the arm or in an overcoat, 

tool steel knife edge and agate bearing will 

*.ve long Ilf. nnd «cu,«r. BENNETT BALANCE 

bxtreme Sensitivity —Weighs to one deci¬ 
mal point farther than the usual low-priced Graduated In either Metric System (atoms) 

counter scales and serves nearly every or the Apothecary's System (grains, drams, 

laboratory purpose short of precise analysis. ounces). In ordering, please state which 

The capacity of too grams is ample for the ef these you desire, 

delicate weighings made in the usual course 

of teaching, organic synthesis, experimental _ 

work, compounding, photographic work, etc. ?®»W plus 40£ Poatago 

Order from 

Task Editorial Ssrviot, 28 Ws$t 40th Strut. Nsw Ysrk, N. Y. 


Victory in War 

Calls For Skilled Workers 


Increase Your Knowledge of the Machine 
Trades With These Outstanding Books 


Blueprint Beading for tbe Ma¬ 
chine Tra des- b y Fortnuui and 
McKinney. A very practical 
and easy-to-understand book 
Contains many helpful “Outs’* 
questions with answers In¬ 
cluded —#i •§. 


Forging Practice—hy Johnson. 
A practical volume on hand 
forging of wrought iron, ma¬ 
chine and tool steel, drop forg¬ 
ing. and heat treatment of steel 
including annealing, hardening, 
and tempering.—-81 di 


Foundry Work—by Stimpson- 
Qray-Gronnaa. An exeollont 
book on standard foundry 
practice, Including hand and 
machine molding, with typical 
problems worked out in detail. 
—11.16, 


Machine Design—by Winston. 
A beginning volume presenting 
those fundamentals of theory 
and analysis which are basic to 
the Sold of machine design. 
The cuteulu* Is not resorted to 


as several rational formulas are 
Included for which no deriva¬ 
tions are given.—IS 18. 


Machine 8hop Operation*—by 
Barrltt There are 267 actual 
Jobe, 700 pages, and 1,23ft Illus¬ 
trations in this popular book 
The Jobe are typical of hun¬ 
dreds of major operations which 
a skilled mechanlo Is called up¬ 
on to do. The tools needed for 
each Job are listed and tha job 
Is worksd out In a step by step 
manner. "Quia* 1 questions ap¬ 
pear at end of each Job —I6.lt. 


Machine Shop Work—by Tnrn- 
er-Perrlgo-Bertrand. An up-to- 
date book on approved shop 
methods Including construction 
and use of the tools and ma¬ 
chines, details of operation, and 
modern production methods. 
Fifth edition.—fl SS. 


Metallniwy—by Jehneen-Pean- 
Gregg A fundamental book for 
the beginner that stresses the 
solanc# of physical rather than 

chemical metallurgy.—|*.se. 


Pattern Making—by Bltchey- 
Moaroe-Beeae-Hall A practical 
treatise on woodworking and 
wood turning, tools and equip¬ 
ment. construction of simple 
and complicated patterns, in¬ 
cluding metal pa 

Eleetrk Welding—by Fetter An 
easy-to-understand text cover¬ 
ing principles and application 
of the various types of electric 
arc welding.—fl 38. 

Oxyacetylene Welding—by Kebl 
and Patter A presentation of 
modem processes of welding, 
cutting, and lead burning for 
steel, cast iron, aluminum, cop¬ 
per and brass.—6I.SS. 


Sheet Metal Werk—by Ncnbeck- 
er. Ah excellent book of sslf- 
instruetion In pattern drafting 
and construction In light ana 
heavy gage metal, with many 
practice problems.—82.66. 


problems.—62.66. 


1 Mathematics — by 
Dated! - McKinney. A 
1 "how-to-do-lt” book 


practical “how-to-do-it” book 
dealing with ths fundamentals 
d ma t hem atics. Questions and 
answers included.—62.66. 


Prlom Quoted Art Postpaid is 
the United States. Os Foreign 
Orders add 28 easts Postage on 


For Salt By 

SCIENTIFIC AMERICAN 
24 West 40th Street New York, N. Y. 
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out of the ground and topping them. 
He has achieved it at last and a farm- 
implement manufacturer has refined 
his crude design. Now a machine 
marches down the rows where before 
men stooped and pulled, shook the 
dirt from the fibrous roots, cut off the 
tops, and stooped and pulled the next. 
Another single-row topper-lifter has 
been developed at the University of 
California, and in that state of vast 
farming operations there are already 
several multiple-row machines in use. 

These thinning and harvesting prob¬ 
lems pre-suppose good seeds. Again 
the timing has lieen right. Govern¬ 
ment agricultural experts have long 
been at work improving the seed 
strains, so that now the yield is better 
by three tons per acre than formerly. 
Resistance to the curly-top disease 
that menaced all beets west of the 
Rockies, where nearly one third of the 
nation's crop is grown, has been suc¬ 
cessfully developed also. 

The sugar beet growers have been 
called upon to produce well over one 
third of the 5,300,000 tons of sugar 
which Leon Henderson has designated 
for civilian use during 1942. Antici¬ 
pated contributions from other sources 
are: 500,000 tons fiom Southern cane, 
600,000 from Hawaii, 1,100,000 tons 
from Puerto Rico, and an equal 
amount from Cuba and others. Our 
Allies and war materials will get the 
remainder of Cuba's output. 

OIL PROOF 
Apron* and Qlovos 
Find Many Uso$ 

Developed expressly to prevent der¬ 
matitis, folliculitis, and other occupa¬ 
tional skin diseases prevalent in many 
industries is a new line of oil-proof 
and solvent-proof gloves and aprons 
recently announced by Resistoflex 
Corporation. The gloves and aprons 
are made of an extremely tough, flexi¬ 
ble material with high resistance to 
tearing and abrasion, and the aprons 
are supplied in both a transparent 
type and a heavy-duty type employing 
a flexible fabric coated on both sides 
with a sturdy film of the same mate¬ 
rial. 

According to the manufacturer, 
these gloves and aprons are immune 
to all organic solvents, including ali¬ 
phatic, aromatic, and chlorinated hy¬ 
drocarbons, and even to that highly 
active inorganic solvent, carbon disul¬ 
fide. The gloves are said to he suc¬ 
cessfully used in dry-cleaning and de¬ 
greasing operations where protection 
is needed against carbon tetrachlo¬ 
ride, trichlorethylene, perchlorethylene, 
benzol, or petroleum solvents, and in 
magnaflux operations where they are 
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Protection for work and work* 


unaffected by kerosene, varsol, and so 
on. Because the gloves contain no 
sulfur, they do not tarnish highly pol¬ 
ished metal surfaces and are recom¬ 
mended for inspection of ball bear¬ 
ings, aircraft parts, and the like. 

Although the gloves are not as pli¬ 
able as rubber or synthetic rubber 
gloves, they are sufficiently flexible to 
afford unrestricted movement of the 
fingers, and because of their immunity 
to the above mentioned solvents they 
do not require repeated washing with 
soap and water. 

• • • 

SPEED—Close teamwork between American 
steel makers and truck and plane trans¬ 
portation recently enabled a British factory 
manufacturing tank bearings to receive a 
shipment of especially treated steel within 
four days. The steel ingots were made in 
the midwest and rolled into rods which were 
then shipped overnight by express truck to o 
wire-drawiftg concern in New England and 
drawn into wire. A second express truck 
then rushed the wire to another manufac¬ 
turing plant for heat treating to specification. 
A plane then rushed the wire to the English 
plant ahead of schedule. 

• o • 

INSULATION 
Fer Buildings Offers 
New Cotton Use 

About 25 times as much cotton in¬ 
sulation will be used this year as last 
—12 million pounds compared with 
half a million pounds—the United 
States Department of Agriculture esti¬ 
mates. The Agricultural Marketing 
Administration says that the new in¬ 
sulating material will go into defense 
housing and other buildings and into 
refrigerator cars, trucks, and other 
transportation outlets. In 1941 the 
Department actively promoted demon¬ 
strations of the new cotton insulation, 


and the increase in demand is re¬ 
garded as a result of satisfactory ex¬ 
perience in the early test. 

This new building material offers 
one promising outlet for part of the 
anticipated large carryover of lower 
grade short-staple cotton. High grade 
long-staple cotton is urgently needed 
for military purposes, and cotton 
farmers have been asked to plant 
plenty. But, as Secretary Wickard 
recently pointed out, an estimated 
three fifths of the cotton now pro¬ 
duced is short staple, that is, one inch 
and shorter. Some of this is used for 
coarse fabrics, but much of it would 
be more serviceable in cotton insula¬ 
tion. 

Use of cotton insulation, says the 
Agricultural Marketing Administra¬ 
tion, is not restricted by priorities, 
and much of it is already going into 
defense housing. Private individuals 


who are building or improving homes 
are not barred from using cotton in¬ 
sulation. It is easily installed in new 
houses at the time of building. It is 
applicable to existing dwellings in ac¬ 
cessible parts, such as under the roof 
in attics, or in unplastered side walls. 

CULVERTS 
Of Wood, To 
Rtplaoo Motel 

An all wood culvert, designed by 
The American Rolling Mill Company, 
is now in production and serves as 
one solution to the problem of build¬ 
ing drainage structures without the 
use of critical materials. On war 
projects, where steel is required for 
engineering reasons, sufficiently high 
priorities are granted to fill the re¬ 
quest. However, on many drainage 


SOUTH BEND LATHES 

Equally efficient on precision toolroom work or close 
tolerance manufacturing operations. South Bend Lathes 
will help solve your production problems. Substantial 
savings m capital investment, power consumption, floor 
space, and labor costs have resulted from their instal* 
lation. They will give you the same efficient, trouble- 0 

free service that they are giving some of the largest 
war industries. 

Many features contribute to the efficiency of South 
Bend Lathes. A wide range of spindle speeds permits 
maximum cutting tool efficiency. Smooth, vibration free 
operation permits machining work with such precision 
that subsequent finishing operations can often be elim¬ 
inated. A convenient arrangement of controls makes for 
an ease of operation which reduces fatigue and lowers 
the probability of errors. 

Made in a wide range of sizes and types, there is a 
South Bend Lathe that will efficiently handle almost 
any class of lathe work. Write for catalog and name of 
our nearest dealer. 


DIPT. 507, SOUTH BIND, INDIANA, U. S. A. 


JULY 1942 • SCIENTIFIC AMERICAN 


33 















MISCELLANY 



I 

rf 

/ 
f J 

fill 

, j 

i 

1 If | 

... i 

i 


•1 : ' 

|fit 

) 

'' 

. * 



Light, tope measure, sling 


hence has been made available for 
general distribution to the public. 

Another feature of the combination 
is that the steel tape can be pulled 
out and slipped into a slot at the 
pointed end of the flashlight, thus 
forming a loop or sling by means of 
which the flashlight can be suspended 
around the neck, hung from the shoul¬ 
der, or hooked around a pipe or 
beam to direct light conveniently. 

QUIGK-DRYINQ 
Paints Produetd from 
Domostie Materials 

Two new oils have been developed 
which will make it possible for the 
paint industry to continue the manu¬ 
facture of quick-drying paints and 
\arnishcs. With imports of tung oil 
cut off by war in the Far East, the 
industry, it was feared, would soon 
be forced to return to the manufacture 
of slow-drying paints. The new de¬ 
velopments, however, will make such 
a move unnecessary. It is even felt 
that they may permanently replace 
China-wood oil in this country. 

Developed by Spencer Kclloff & 
Sons, the new oils are known as Kel- 
lin and Kellsoy Basically thev are 
made from linseed oil and soybean oil 
to which quick, hard-drying qualities 
have been imparted by a secret pro¬ 
cess. Commercial production is get¬ 
ting under way, and the company 
plans to increase output substantially. 

Most of the principal raw materials, 
flaxseed and soybeans, arc grown in 
large quantities in this country. More 
than 50 percent of all the flaxseed 
used in this country is domestically 
grown, with the balance imported 
from Argentina. All of the soybeans 
consumed in the United States are 
grown here. A satisfactory hard- 
drying oil has been made from castor 
oil by chemical reconstruction of its 
composition. However, the raw mate¬ 
rial, castor bean, has to he imported 
from Brazil .—Chemical and Engi¬ 
neering News. 


Lighting 

Gasoline Dr I van. 
"Delco” 1000 watta, 
110 volt direct cur¬ 
rant generator. Bln. 
gle cylinder, 4 cycle 
air cooled 2 Vi inch 
bore, 5 inch stroke, 
1400 RPM, battery 
"tart ignition 

Price .$225.00 

Additional data on 
request 


Nutt, Ntw 



EDISON STORAGE BATTERIES 

Cell* are In excellent condition Complete with 
solution, connections and trays Prices below are 
about 10% of regular market price Average life 
20 yean. Two-year unconditional Guarantee. 



A-4 

Amp. Hrs 

100. 

. Ea. 88.90 

A-6 

Amp Hrs. 

220 

. Ea 

680 

A-7 

Amp Hrs. 

262. 

Ea 

7.80 

A-8 

Amp Hrs 

300 

. Ea. 

7.98 

B-2(J-3) Amp. Hrs 

37. 

. Ea. 

8.58 

M-8 

Amp Hrs 

11 

Ea. 

2.88 

L-20 

Amp. Hrs 

13 

Ea. 

2.58 

b-40 

Amp Hrs 

20 

Pr. 

4 88 


All cells 1 2 

VOlt8 

each 



Above prices are per unit cell For 6 volt system 
use 5 cells 12 vt—10 cells. 110 vt—88 cells. 
Note* On all cells 75 amps or less an additional 
charge of 10% Is to be added for trays. 


U. S. ARMY TELEGRAPH SET 

Signal Corps telegraph kev and sounder 
mounted on mahogany board. Oper¬ 
ates on 2 diy cells $5.95 


U. S. ARMY TELEGRAPH SOUNDERS 

All brass on wood base, 20, 60, or 
200 ohms Bunnell. $4.95 


TELEPHONE SWITCH DIALS 

"Kellogg" 4 terminal, 10 digits Diameter 
2 %", new . . . $3.50 


TELEGRAPHI0 TAPE RECORDER 

Makes written 
record of code 
on paper tape 
Ideal machine 
for learning 
code or teach¬ 
ing code to 
groups Radio 
men can easily 
adapt it to 
short-wave re¬ 
ceivers for tak¬ 
ing permanent 
records of code 
messages 
Double pen permits simultaneous recording of 
two messages Pens operated by battery and 
key while tape feeder Is spring driven. Made of 
solid brass on heavy iron base Useful on Are, 
burglar alarm and watchman systems May be 
used to intercept telephone dial calls 10 ohms 
Rebuilt & finished. 

like new $47.50 Reconditioned $30. 

GLASS MERCURY TUBE SWITCHES 

2 amp .$1.25 10 amp $2.25 

6 amp . 1.95 20 amp 2.95 



— TRANSMITTING 
CONDENSERS 
MICA 

operating volts 12,- 
- BOO. cap 004 
Dubilier, new 

■ Dubilier, used 18.08 

■ v S : w :!9lf Wireless Spec, new 

Wireless Spec *usJd 
17.58 

Condenser, Dubilier, mica, op voltB 8,500 cap 
004 . »7 50 


NICHR0ME WIRE 

In stock 

SIZES FROM #29 to 001 


U S Army Aircraft, 
solid brass telegraph 
and radio transmlt- 
key. large oon- 
. $2.95 


Singlo Strok$ Eltotrlo Gongs 

Edwards 12' bronze DCS Ohm Mech Wound $18.00 
Edwards 10' bronze DCS Ohm Mech Wound !5>00 
Edwards 8' bronse DC 5 Ohm Mech Wound 10 50 
Schwarzs 8' 100 Ohm 32 volt . .... 10.50 


ting 

tseta. 



BaiM Ytir Own SmiwIII|M 


II. I. Amy Paraballt Mlrrtr 
Praalalu Guilty 



Focal OIsm 

Dfa. Length Thtckneee Price 

11 In. 4 in. V4 in. $15. 

30 in. 12W in. 7/18 in. 75. 

38 in. ISV4 in. 7/18 in. 125. 

Made by Bauach & Do mb A Par* 
son*. Perfectly ground and high¬ 
ly polished. 


A fur 10 In. *111011/ mad natal 
mirror* u bud. 


BAROGRAPH. FRIEZE, T Day Graphic, 1 

Jewel movement, 2* in to 31 In. atmoa. 
pressure hy 20th 8 Vacuum Cylinders 8% 
in. dla. hinge cover, glass front, 
mahogany case Price ..... .$56.00 


U. S. Navy Dlvors Lantern 

Electric 1B0 watt, any voltage, solid 
cast brftss. 300 lb. test. Weight 12 lb 
Price.$8.60 


Prisms, Binoculars, Bausch A Lomb, used, 
slightly chipped, 1 11/18 Inch long 
by % Inch wide .. .$2.00 


Engineers U. S. Army Precision Type Tripods 

Keuffel & Estter, precision type hardwood. 
42" long, 3" diameter bronze platform with 
6/18" #1R threaded stud %" long Has 
brium tension adjusting screws Legs 
relnfotred with cast btonze and steel 
tips Weight 5 lb. 

Price .$4.95 


TUNGSTEN CONTACT DISCS 

1%" din. — 1/16" thick. Pure metallic 
tungsten contacts. Machined and polished 
$2.00 eu $3.00 per pair. 


U. S. ARMY 
AIRCRAFT MICRO¬ 
PHONE 

Manufactured by Western Elec¬ 
tric, Breast type carbon micro¬ 
phone transmitter, noise proof, 
completo with cord, plug and 
breastplate Exceptional 
value . $2.95 


U. S. ARMY ALIDADES 

Hardwood, metric scale, 0-15 cm. and reverse, 
and log, scale hairline sight spirit level $1.95 
45° angle adj type, made in Pranoe 


NANO CLINOMETERS, PENDANT 

U. 8. Army Engineers, Geologists, Survey¬ 
ing, Mapping, etc Magnifying Eyepiece. $3.50 


U. S. ARMY LIGUIO COMPASS (Sparry) 

Bronze jewel beating leather case. 

2%" diameter, 1 V4" high.$2.50 


U. S. Army Enginoor$ Prismatic Compass 

Pocket type 360° Limited quantity $10.50 


HUTCHINSON PRISMATIC COMPASS 

3 In din , brass, black enameled, 1m- 
ptoved pattern, with opening in top, 
floating Jeweled dial. 2 In. Each. . $16.50 


DYNAM0T0RS D. C. to D. 0. 

24-750 volt Gen Electric 200 
mills 827 68 

24-1000 Gen Elec. 1000 mills 

858 08 

12-300 volt 80 mills .... . $18.00 

12-700 volt 200 mills 20.00 

32-300 volt 80 mills . . . 8 00 

32-300 volt 80 mills .. 7.80 


“Vaadar-Rut” Revolution Quntar 



Six number. (900990) non-reset, dimensions over¬ 
all 01&' long, lVs' wide, and 1-1/16' high. Nu¬ 
merals \\” high, nickel plated Special... $7.50 




MANHATTA8 ELECTRICAL BARRAIH HOUSE, IRC., Dapt. S.S., 120 Clushiri St., Raw lark City 
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WE MAY NOT BE I 
ABLE TO DUPLICATE \ 
A THIS OFFER ! 


3| Thi iomM B. Had "factory 
Special," popular ftandby 
of over 20,000 cigar Betok¬ 
en, it ono of our outstand¬ 
ing value*. This famous all- 
Hand-mad# cigar It expertly 
blended of tin# Imported 
and dom#ttfc tobaccos with 
carefully s#l#ct#d Connecti¬ 
cut shade grown wrappers. 
We sav# you tho cost 

You buy these fine cigars at 
this low price because we 
save the cost of matching 
them by colors. This sorting 
must be done by experts 
and costs money—yet it adds 
nothing to the quality or 
en|oyment of the cigar. We 
save you this cost and in 
addition, since we are the 
makers we save you the 
middleman's profit. That's 
why you can buy 100 Fine 
Cigars, packed In metal hu¬ 
midor, for $3 >50, or 50 for 
$3.00. We do not know how 
long we can continue this 
offer. Conditions are chang¬ 
ing dally and the supply of 
metal humidors is limited. 

You Tako No Risk 

Send your order today. We guarantee to refund 
your money if you are not satisfied with the smok¬ 
ing quality of these cigars. Send remittance with 
order, we will pay postage, or sent C.O.D. you 
pay postman, plus 18l C.O.D. fee. 

jamWbThall™ 

IW-J CAST IMi STRUT • NEW YORK, N. Y. 


When you write to 


wnen yoi 
advertise 


• The Editor will appreciate 
it if you will mention that 

Lw SCIENTIFIC 
it in American 


I N 1941 slone over 4.000 As¬ 
signments of Intents s moj 


V slgnmcnts of 1’stents s month ill If 11 

were mode by Inventors to mmrafso- Ell fill 1 

turns or Individuals. This shows to- 

dor’s demand for new patented invest- 

turns. If you have Ideas, writs for our 

FBKJC BOOK, Trotwt. Finance and MI RHM 

Your Invention” that gives you the complete facta. Sadia 

form “Invention Beoord” also malted FRJHL M» 

O b liga tion . 

•tt MeMOMOW A fiUKMAN 

Ri | S < ^PHlAttonmys, ltd X Barrister BMf., Wee*., D.O. 


-AVIATION-- 

Cargo Pianos of tbo Foture 

Special Equipment Will be Needed for this Branch 
of Air Transportation When it Starts its Growth 


ALEXANDER KLEMIN 

Avtitlon ffdftsr, ScimtHVc Awcrtean. 
Rsstarcb Professor, 0ani«i Guffinhelm 
School of Aeronautics, New York University 


S EVERAL airlines this year so far 
have received revenues of over 
half a million dollars from transporta¬ 
tion of express and freight, and mail 
cargo revenues over a number of lines 
total several million dollars annually. 
Yet commercial transportation of car¬ 
go by air in the United States is still 
in its very early stages. 

So far no really special equipment 
for cargo work has been available. 
Therefore a paper by Charles P. 
Graddick, of United Air Lines, pre¬ 
sented at the Annual Meeting of the 
Institute of the Aeronautical Sciences, 
which discusses operating require¬ 
ments for air cargo equipment, is very 
welcome. 

Not,only must we have special air¬ 
craft, according to Mr. Graddick, but 
other facilities will be required as 
well. For example, in some of the 
largest cities special cargo airports 
should be constructed and at most 
ordinary airports space should be pro¬ 
vided for freight warehouse facilities. 
Warehouses will be needed for tem¬ 
porary storage of goods awaiting 
transfer from one airline to another. 
Space will be needed for railway ex¬ 
press agencies and for freight for¬ 
warders. Our ordinary hangars may 
have to be modified to include mova¬ 
ble platforms, storage space, hoists, 
derricks, tractors, and so on. The 
general ground handling of goods 
must be given far greater thought than 
hitherto. 

What will be air cargo schedules? 
There will be, Mr. Graddick says, air 
cargo ships operating on regular trans¬ 
continental cargo schedules betweert 
large centers of population. There will 
also, of course, be feeder planes and 
feeder routes. 

What will be the cost? Undoubted¬ 
ly rates will be a large factor in de¬ 
termining the volume of air cargo. 
There is a limit to what shippers can 
and will pay for speed. At the present 
time, air express ra^es are from four 
to seven time9 rail express rates 
and correspondingly higher than rail 
freight rates. A great effort, therefore, 


will be necessary to reduce ton-mile 
operating costs of air cargo planes. 
This can be attained only by intense 
study of the airplane, which is being 
conducted both by United Air Lines 
and by Air Cargo, Inc., the instru¬ 
ment of all carriers. 

Speed of air cargo ships will have 
to be great but there will also have to 
be low operating cost which can be 
attained only by somewhat lower speeds 
than for passenger craft and greater 
simplicity of construction. It may be 
possible to work out movable bulk¬ 
heads and folding seats which would 
make possible changes in seating ca¬ 
pacity and cargo space by shifting the 
position of the bulkhead, folding it 
away into the floor. Some heating will 
be needed and also some refrigeration 
will have to be provided for fresh 
meat products, fruits, and so on. On 
certain local operations, single motor 
planes of special cargo carrying type 
might be utilized. It has even been 
suggested that gliders might be prac¬ 
tical for regular day-by-day all- 
weather operations. The glider would 
bear the same relationship to the air¬ 
plane that the car bears to the locomo¬ 
tive of a train. 

A decided advantage of cargo opera¬ 
tion will be that it will provide a 
splendid training service. A pilot will 
have served as co-pilot in a cargo 
plane before advancing to Captain. 
Before a Captain on a cargo plane is 
transferred to passenger runs, he will 
be a well seasoned pilot who will have 
much more weather and flying ex¬ 
perience than would have been possi¬ 
ble had he gained* his experience 
merely at school. 

Mr. Graddick concludes with such 
factors as airports, warehouses, sched¬ 
ules, rates, pick up and delivery serv¬ 
ice and other factors which will have 
to be carefully studied before our 
cargo picture becomes satisfactory— 
yet there is no doubt in his mind that 
such difficulties will be readily over¬ 
come. 

RAIDERS 

0«r Navy Ssnmnts 

m Fighting Plants 

A great deal of secrecy must, of 
course, shroud our aircraft operations 
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AVIATION 



Like the Kingfisher, whose name it bears, the OS2U preys on underwater lurkers 


against the Japanese and it is only 
rarely that the Navy lifts the veil a 
little and praise is given to the factories 
which are producing fighting Ameri¬ 
can aircraft. 

Recently, however, Secretary Knox 
and Rear Admiral John H. Towers 
have informed Douglas Aircraft Com¬ 
pany that the “Dauntless” dive bomb¬ 
ers and the “Devastator” torpedo 
planes have distinguished themselves 
in recent raids. They also stated that 
in a recent engagement between 
Japanese land-based aircraft and 
Grumman “Wildcat” carrier-based 
fighters a total of ten Japanese fighters 
and three bombers were destroyed 
without a single loss to our fighters. 

A letter to Vought-Sikorsky said 
that the “Kingfisher” (OS2U), a 
cruiser- and battleship-based observa¬ 
tion-scout, has been very effective in 
combatting the submarine menace and 
has also made successful attacks 
against the enemy. 

The “Kingfisher,” as can be seen 
from our photograph, has excellent 
vision, owing to the liberal use of 
transparent plastic material. It is a 
trim, mid-wing mono-powered plane 
with an air-cooled engine. A single 
main float is employed which can be 
readily replaced by a landing gear. 
— A.K . 

ICINQ 

Author Airline Safety 
Preble* Selves 

Although the airlines have flown 
more than 287 million miles during 
the last three years, they are still con¬ 
cerned about the difficult problem of 
icing of the carburetor intake, and it 
remained for Victor J. Skoglund of 
the United Aircraft Corporation to 
carry through laboratory tests in a 
comprehensive research into this im¬ 
portant problem. 


Special refrigerated tunnels had to 
be employed and a great many runs 
were made with scoop and carburetor 
subjected to high air stream and icing 
conditions. One of our photographs 
shows an assembly of carburetor air 
scoop and a portion of the engine 
cowling as it appeared before installa¬ 
tion in the tunnel. Another picture 
shows ice formation practically block¬ 
ing the air induction system below the 
carburetor — an occurrence prevalent 
when moist air is cooled by fuel 
evaporation. 

As a result of his experiments, Mr. 


* V 


Above: Air scoop. Below: An ice- 
blocked carburetor intake system 



Skoglund made radical changes in the 
design of the air scoop; he developed 
a scoop with heated air valve and also 
a new type of fuel discharge nozzle in 
which the hazard from ice formation 
by evaporation of fuel is eliminated. 

—A. K. 
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INSPECTION — TESTING 

Unskilled labor^fnt rote of inspection 
—Production testing of electrical ap¬ 
paratus. 

MACHINES designed to perform all needed 
teats on your product in one haudling, at one time, 
with one unskilled operator. 

THB PRODUCT may be any electrical ap¬ 
paratus, parts, assemblies, which require a group 
of tests. Coils for telephones, relays, transformers, 
etc. are now being successfully tested this way. 



PHOTOGRAPH shows a typical coil-inspection 
machine, performing n tests on one telephone coil. 

YOUR INQUIRY will bring descriptive circu¬ 
lars. If you include details of an application ie- 
quircmcnt, we will also send our recommendations 
and proposals. 

PHOTOBELL COUP., 110 NASSAU STREET, N. Y. 


COMPUTE HOME. 

inB y. courses 

and educational 
books, slightly 
used. Sold, rented, 
exchanged. All sub- 
jects. Money - back 
guarantee. Cash 
paid for used courses. Full details and illus¬ 
trated 76-page bargain catalog FREE. Write 
today. 


!«ondc« cC 

Co^ cS9 Co^ 5GS 


NELSON COMPANY 

500 Sherman. Dipt. G-243 


Chicago 


Experimental and Model Work 

Pine Instruments and Pine Machinery 
Inventions Developed 
Special Tools, Dies, Oear Cutting. Etc. 

HENRY ZUHR, Inc., 117 lofoy.lt. It., N. Y. C. 


New pH Tester 



Indicates These pH Values: 


3.0 

4.5 

6.0 

7.5 

9.0 

3.5 

5.0 

6.5 

8.0 

10.0 

4.0 

55 

7.0 

8.5 

11.0 


Buiier tablets make solutions having pH 
values indicated above. Uss these on Hydrlon 
pH Test Paper to match the color produced 
by the sample being tested Write for circu¬ 
lar or send #4,50 /or thU complete pH outfit 
No. 1, postpaid, with full directions. 

R. P. CARQILLK 

lie Ubwty It. N.w York, N. Y. 
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Haversacks .10.75 
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3c stamp. 
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-SCIENCE IN INDUSTRY 

Industrial Growth 


New Products and Processes That Reflect Applications 
of Research to Industrial Production 


TO08LE CLAMP 
Ixtrts Prtssart 
of m Pounds 

For holding small parts when riveting, 
drilling, or reaming, a toggle clamp 
recently announced by Knu-Vise, Inc., 
takes the place of the many make¬ 
shift devices which are often used for 
these purposes. 

The clamp, illustrated in one of our 
photographs, is screwed or bolted to a 
base. The screw at the holding end is 



Speeds up hold-down operations 


then turned down to the proper adjust¬ 
ment for the work in hand. By press¬ 
ing on the opposite end of the clamp, 
a holding power of 500 pounds per 
square inch is applied to the rubber 
capped screw, the clamp automatically 
locking in place. Unclamping is ac¬ 
complished by simply lifting up on the 
pressure end of the lever. 

RIVET 

Sfit Blind, Can Alto 
Sorvo •$ Anohar 

Set with a plier-type hand tool, or 
more rapidly with a pneumatic power 
tool, a new type of blind rivet, known 
as Rivnut, can be employed for blind 
rivet assembly of sheet metal or to 
provide a screw anchor on sheet-metal 
surfaces, or both. 

As shown in one of our illustrations, 
this Rivnut, manufactured by the B. 
F. Goodrich Company, has a hollow 
shank which is threaded to provide a 
means for driving and also to act as 
a screw anchor if this is desired in the 
finished job. 

In application, the rivet is spun on 
to the threaded mandrel of the apply¬ 
ing tool. The rivet is then inserted 
into a hole in the sheet and the apply¬ 
ing tool is activated. This movement 



How new blind rivet is applied 


pulls the mandrel of the tool back 
against the anvil, setting up compres¬ 
sion in the rivet shank that causes the 
shank to bulge and form a ring-type 
head back of the sheets. The tool is 
then removed by backing it out of the 
threaded shank, the threads being un¬ 
harmed in the driving operation and 
thus suitable for use in anchoring 
equipment If anchorage is not desired, 
the hole can be plugged by application 
of a headed or headless screw. 

CUT-OFF 

Tati lists Abrasivt 

Whfitl or Bladt 

A powerful and accurate unit has 
recently been made available for use 
where it is desired to cut lengths of 
various types of metal with a reason- 
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Clifting to precision lengths 
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able degree of accuracy and on a pro¬ 
duction basis. This unit, known as the 
Delta Cut-Off Machine, can be ap¬ 
plied to any operations now performed 
by costlier machines or being done 
unecononiically by hand. 

The unit is available in two models, 
with an abrasive cut-off wheel and 
with a special cutting blade for use 
on non-ferrous metals. Rapid cuts 
to exact lengths can be made on such 
materials as aluminum, brass, steel, 
Bakelite and all plastic materials, wire 
rope, brake linings, tile, hard rubber, 
and so on. 

SANDER 

Can Bt Usad Horizontally 
Or Vartieally 

Fok finishing operations on wood, 
metal, plastics, ceramics, and so on, 
a new floor-mounting belt sanding 
machine recently developed can be 
used in either vertical or horizontal 
positions. 

This unit, shown in use in the hori¬ 
zontal position in one of our photo¬ 
graphs, is manufactured by the Portcr- 



Uscs standard baits 


Cable Machine Company. Operated 
by a three-quarter horsepower en¬ 
closed motor, the belt is driven at a 
surface speed of 3400 feet per minute. 
Standard 4 inch by 45 inch dry 
abrasive belts or resin-bonded belts 
run with water or coolant may be used 
with this machine. The flat backing 
plate for the belt is four inches wide 
and ten inches long and the rest table 
is adjustable to 45 degrees. 

CLEANER 
Works Rslokly ts 
Shoots #r Castings 

A new cleaner for aluminum and 
magnesium, known as Matawan 


AL cleaner, is designed for cleaning 
either sheets or castings. Used at a 
concentration of four ounces per gal¬ 
lon at 160 degrees, Fahrenheit, it does 
not produce any etch or weight loss 
on aluminum after two hours immer¬ 
sion. Machined and polished magne¬ 
sium shows no weight loss or etching 
in 15 minutes or more. At this con¬ 
centration the new cleaner, developed 
by the Hanson-Van Winkle-Munning 
Company, has cleaned a mixture of 
equal parts of kerosene and heavy oil 
in 20 seconds. In a number of tests on 
production castings, the time required 
was from )/* minute to 4 minutes for 
thorough cleaning, depending upon 
the type of work and amount of shop 
grease present. 

FILLER 

For Plastics Mads 
from Wastss 

Extension of the supply of certain 
plastics now curtailed because of 
scarcity of raw materials is seen in a 
new plastic filler material that can 
readily be manufactured from waste 
cellulose materials such as sawdust, 
scrap wood, cotton, or other plant 
fibers. Not a plastic itself, the new 
filler material, known as hydrolyzed 
lignocellulose, can he combined with 
synthetic resins of the phenol-formal¬ 
dehyde and phcnolfurfural types in 
proportions of three parts filler to one 
part resin. This gives a plastic com¬ 
parable to that obtained from one 
part filler to one part resin when 
ordinary fillers are used, it is claimed. 
Thus it is possible during the present 
emergency to increase greatly the 
total amount of plastics which can be 
made from the limited supplies of 
phenolic resins now available. Roth 
phenol and formaldehyde, the two 
most important resin raw materials, 
have been curtailed for ordinary use 
as a result of the large requirements 
of the munitions program. 

The filler has been developed with 
the realization that standard proce¬ 
dures in the plastics industry must be 
adhered to as closely as possible. As 
a result, the techniques of compound¬ 
ing and molding continuously-hydro¬ 
lyzed lignocellulosc-filled phenolic 
plastics have been developed so that 
there is 110 major deviation from cur¬ 
rent practice, except for an accelera¬ 
tion of both operations—a result which 
is highly desirable. Particularly im¬ 
portant is the reduction in the time 
required for molding cure, where a 
decrease by approximately one half 
greatly increases the productive ca¬ 
pacity of the expensive molding ma¬ 
chinery and thus reduces the number 
of units necessary for a given output. 
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The Morse Decimalizer 



The DECIMALIZER show* In a few elmple 
manipulations Just where to place the decimal 
point in the result of any computation Involving 
several elements, part or all of which may be 
decimals— for example. In such a problem as 
(9 x 0432 x 74 1 x 38) -j- (345 x .0093 X 30). 
The DECIMALIZER removes that “decimal point 
hasard” Inherent In computations made with the 
slide rule or otherwise 

Pocket slse: durable (stainless steel): exceed¬ 
ingly smooth In action. Furnished In leather 
case, with complete directions for using. Price 
|2, postpaid: with extra, easily interchangeable 
scale which enables the instrument to perform 
extended multiplication and division, 50 cents 
additional. Money back, if returned within 10 
days. 

OEORGK W. MOR&E 
Aril] 
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BLACK LIGHT 
(Ultraviolet) 

Lighting outfits and U V. lamps for all purposes. 
For — Oil Sand Recognition, Necrotic Diseases. 
Criminal Investigation, Medical and Chemical 
Research, Spectacular and Stage Effect, Oermioi- 
dal Destruction, Laboratory, Fading Tests, etc. 
Write for Information and Catalogs. 
KBE8E ENGINEERING CO. 
Hollywood, Calif. Dept. 8 KL 

Lighting Engineers for 50 years 
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Conducted by JACOB DESCHIN, A.R.P.S. 
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LIGHTING for PHOTOGRAPHY 

By Walter Numberg 

A truly A-to-Z guide to the all-impor¬ 
tant subject of what lighting means in 
photography, iOMechnical aspects and 
its application inripecific instances, by 
a noted practicing photographer. Many 
drawings, diagrams, and actual photo¬ 
graphic reproductions illustrating the 
various points covered, add immensely 
to the book's clarity and to its value to 
all photographers, whether serious- 
minded amateur or professional. (7 by 
10 indies, 172 pegs*.)—-£3.60 postpaid. 

For Bole by 
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Oaaara MvlllpllM Images 

A special camera, designed by W. H. 

Wallace, is so constructed that a 
single flat object, such as a simple draw¬ 
ing, a bit of lace, a trademark design, and 
so on, can be photographed by the camera 
to record five images of the same subject 
with one exposure. The basis of the 
camera, which is called the Kaleidograph, 
is the familiar phenomenon of two mir¬ 
rors so placed that they meet at one end, 
forming a variable V. An object placed in 



Right: Original. Left: Multiple 

the center is reflected in both mirrors; 
the narrower the angle formed by the 
mirrors, the greater the number of im¬ 
ages, which for practical reasons is held 
to a maximum of five in the Kaleido¬ 
graph. 

The pattern photographed by the cam¬ 
era is Vnade possible by the fact that 
duplication of the subject is achieved by 
reflections of reflections, the image being 
reversed each time it is reflected. 

The camera itself is an ordinary 5 by 
7 view outfit supplied with a special set 
of two mirrors so installed that they may 
be varied as to angle at the will of the 
operator, depending on the number of 


new m uaad modal ai jroav ekalaa. Wrlta 
fMnfl doMriptkm of pnmM aamata and tall 
fcm what you want Write lot fma MOVIE m 
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The re-photographed pattern 

images desired or found feasible for a* 
particular purpose. All the images are 
sharp, clear, and flat, without any notice¬ 
able distortion. Mr. Wallace uses a lens 
of the Dagor type, although any other 
lens, provided it is sharp-cutting, such as 
the process or Tessar lenses, may also be 
employed. Mr. Wallace uses Eastman 
Process Panchromatic film because, while 
full-color reproduction is not necessary in 
this work since the subjects are usually 
white, or black and white, the film is 
more sensitive to the red when used in 
artificial light and therefore permits 


quicker exposures than process ortho 
film would. This is important because 
very small stops must be used; even then, 
the exposure runs 15 to 20 seconds. 

The object to be photographed is placed 
under heavy glass to make sure it stays 
perfectly flat during the exposure. The 
procedure involves three steps in all: 
photographing the object; pasting up the 
desired number of prints; and then re¬ 
photographing the pasteup. 

Mr. Wallace says only line drawings 
and similar subjects are suitable. The 
camera can be used for halftone subjects 
as well as three-dimensional material, but 
the results are of doubtful value, accord¬ 
ing to Mr. Wallace. 

Flashing a Ortwd 

W hat would you do if you had to 
photograph a huge crowd assem¬ 
bled in a large square at night ? Well, you 
wouldn't. Neither would we. But when 
you have to and it’s your bread and but¬ 
ter, you find a way. That's what happened 
in the case of Pringle & Booth, Ltd., of 
Toronto, Canada, when they were as¬ 
signed to photograph a crowd “estimated 
at over 60 , 000 .” 

“Three 8 by 10 view cameras, loaded 
with Afga Superpan Press film, were 
set up side by side, with their Goers Sc¬ 
inch lenses stopped down to // 16 ,” they 
write. “The open-flash-shut exposure 
method was used, with 40 G.E. Mazda 
No. 75 photo-flash lamps in special re¬ 
flectors. These were fired by dry cell 
batteries. We estimate the amounts of 
light at approximately 400 c.p. per square 
foot, or 750 , 000,000 lumens.” 

Baby Arrival! 

T he amateur photographer does not 
exist who has not racked his brain 
on the arrival of the newborn to think 
up an original gag to announce the fact 
to the world—photographically. The re¬ 
sults are not always happy ones—to the 
recipients, at any rate—though the send¬ 
er's enthusiasm and genuine sentiment is 
fully appreciated. Once in a while, how¬ 
ever, a really good idea comes through, 
an example of which is a card we de¬ 
ceived the other day from Maurice Lehv, 
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In which the father arranged a table-top 
affair showing a milk bottle and woolen 
booties, with the announcement, “Michael 
is Here!!” followed by the name of his 
wife and himself, all neatly spelled out 
in safety pins! 

Prints Dlrsct from Kodaokromt 

B lack-and-white enlargements or con¬ 
tact prints from Kodachromes, lantern 
, slides, and other positive transparencies, 
can now be made directly on Kodak 
Autopositive Paper. Available in two 
sizes, 3% by 4% inches and 5 by 7 
inches, the paper is a direct reversal 
medium producing a positive print from 
the positive transparency, automatically 
eliminating the intermediate negative. The 
paper is orthochromatic and must there¬ 
fore be handled under a Series I Safe- 
light. Claimed for it are ample speed, a 
rich black tone, and a simple method of 
processing very similar to that used in 
making ordinary black-and-white prints, 
though the borders are black instead of 
the familiar white. These, however, can 
be made white by masking the image and 
flashing the borders before the print is 
processed. 

ftotoookiog Mtdlaw 

I ntroduced by Willoughby’s as the latest 
and reportedly one of the simplest 
methods available for spotting and re¬ 
touching, Spotone is described as a 
“combination spotting, tone-building, and 
retouching medium developed on the stain 
principle.” Blue-black, sepia, and natural 
black—the three colors supplied—may be 
intermixed in various proportions “to 
produce the greatest number of retouch¬ 
ing colors to match the largest variety of 
print emulsions.” Spotone may be used 
for paper negatives and film negatives, 
producing grainless tone values on the 
latter. 

Prlzt Wlmar Tails All 

W ant to know how prizes are won? 

Listen, please, to what Nathaniel 
Field has to say about his prize-winning 
picture, “Topnotchers,” which took first 
place in this year's Kalart Flash Contest, 
in addition to having won honors else¬ 
where in contests and pictorial salons. 
Interviewed exclusively for this depart¬ 
ment, Mr. Field said: 

“ 'Topnotchers* was taken on Decora¬ 
tion Day at the Ringling Brothers, Bar- 
num & Bailey Circus grounds in Newark, 
New Jersey. The day was exceptionally 
bright, with brilliant sunshine and crystal 
blue skies, without a sign of a cloud. I 
was able to obtain the co-operation of the 
performers, Mr. and Mrs. Hubert Castle, 
in a rehearsal of their act, which was per¬ 
formed outdoors for me. 

“In planning the composition of this 
picture, I decided that for two reasons a 
low angle would be most effective: 

“1. From a low angle the picture 
would be more impressive. 

“2. Since the background was made 
up of circus tents and wagons, including 
them in the picture would create a dis¬ 
traction from the principal subject. How¬ 



"Topnotchsr*" 


ever, by taking this picture from a very 
low angle, all of the distracting back¬ 
ground could be eliminated. 

“To give dramatic quality, a red filter 
was used to darken the blue sky. For 
added punch, I used a Wabash Press 40 
bulb in a Kalart synchronizer at the 
camera, with an exposure setting of //5.6, 
1/500 of a second With this exposure, it 
was possible to get the performers at the 
top of their act without sacrificing the 
dramatic quality desired. The camera was 
an Automatic Rolleiflex, the film East¬ 
man Super XX developed m DK-20. The 
print was made on Velour Black paper, 
developed in D-72, and toned with Tuma 
toner to give the print a richer quality.” 


Diformont for Tralnoot 

T he School of Modern Photography, 
New York City, advises that, due 
to the need for military photographers, 
draft boards throughout the metropolitan 
area are deferring selective service draft¬ 
ees until they can fim«h their courses at 
photographic schools. Fifteen men have 
had their army indue.ion dates post¬ 
poned from two weeks to as long as six 
months, they report, to gi\c th< students 
an opportunity to graduate from the 
school. The Navy, they add, is doing the 
same. 


Kodaeolor With Flash 

Wes, you can use flash with Kodacolor. 
■ A bulletin, No. 301, just issued by 
Wabash, says so. It lists data and ex¬ 
posure tables on the flashing of Koda¬ 
color with one bulb mounted at the 
camera, or two bulbs flashed in tandem. 
However, you must use only the daylight 
blue flash, as this has the higher 6000- 
degree Kelvin temperature that comes 
nearest the required lighting conditions 
of bright summer sunshine. 

While on Kodacolor, we hear that 
Eastman has published a Kodacolor Ex¬ 
posure Guide as the newest guide in its 
series of Kodak Handy Pocket Exposure 
Calculators. It gives full data for finding 
correct exposure with Kodacolor under 
various daylight conditions. 



Itovoro MmM M 
CAMERA 

takes all standard 
double 8 film 
(average scene 
ibout toe 
♦o show). 
Palm-size; easy to 
c o r r y. Complete 
with Wollensak 
P 3.5 lens, $38.90. 


Revere movie* not only prove your fish 
stories but help you to relive every thrill¬ 
ing experience of your trip. The precision- 
built Revere 8 mm. Camera has every¬ 
thing you need for perfect movies in 
brilliant natural colors or sparkling 
black-and-white x Eastman-licensed spmd 
and spindle*, fast Wollensak F 3.5 lens, 
powerful silent motor with positive 
speed governor control, built-in optical 
view finder, and exclusive reciprocat¬ 
ing film sprocket 
which prevents 
pulling on the film 
gate and assures 
steady, sharp mov¬ 
ies • Ask your deal¬ 
er to show you the 
easy-loading, easy- 
to-use Revere 
Camera. Write for 
literature. Revere 
Camera Co., Dept. 
7SA, 320 E. 21st 
St., Chicago, Ill. 

Rsvsr# Model 80 
Frslsdsr 

Comploto with 900 
watt lamp, P 1.6 
Isns and on* 300- 
hot rool, $78.00. 
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FOR A HEW THRILL 

Card aid 
Pluto 
STEREO- 
MIRROR 

Single pictures and prints ap¬ 
pear in three dimensions when 
seen with our scientific device. 
Thousands are delighted with it. 
Order one today. Price #4.50 

NU-MIRROR COMPANY 

BRIDGEPORT) CONN. 



When you write to 
advertisers 


• The Editor will appreciate 
it if you will mention that 
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SMITH & WESSON 

ShwuluCAA 


DO YOU HAVE AN 
OIL BURNER 
PROBLEM? 



Mr. L. J. Whelant in chars* o! 
the Oil Bumar Department of 
the New York Technical Institute, 
has prepared a book in EVERY 
DAY LANGUAGB that takas 
guessing out of oil burner work. 
This book teaches you how to 
preserve existing oil burner equip* 
meet by proper treatment end 
how to conserve fuel by keeping 
your burner operating at maxi* 
mum efficiency. 

Both domestic end commercial 
burners ere discussed thoroughly. 


$ 2*50 

In Mih, 
check, or 
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| New York, N Y. 
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Our Book Corner 

THE BOOK DEPARTMENT of Scientific American is con¬ 
ducted, with the co-operation of the Editors, to make available 
for you a cornprehonsive book service. Each month the Editors 
select and review in these columns new books in a wide range 
of scientific ond technical fields. In addition, they are ready 
at oil times to advise you regarding the best available books 
on any subject. You are invited to use this service freely. 
Tell our Book Department what kind of books you wont and 
you will be furnished with a list of available titles, including 
prices. When inquiring about books, please be specific; 
remember that we can be of the greatest help only when 
you tell us just what you ore looking for. 


MACHINE TOOLS AT WORK 
By OhsrlM 0. Hitt 

fecial book for advanced machinists 
and shop executives who seek a 
broad knowledge of the most advanced 
methods of equipping for and perform¬ 
ing the more unusual operations on many 
different types of the latest, most modern 
machine tools. Author is associate edi¬ 
tor of Machinery . The illustrations were 
secured from many of the most progres¬ 
sive plants in the nation, doing most ex¬ 
acting work such as airplane engines and 
ordnance. A crutch hook for less ad¬ 
vanced plants that are now struggling 
to catch up or keep up in the war-order 
race. (552 pages, S]/j by 9 inches, 410 
illustrations )—$4 10 postpaid. — A. G. 1 

YOUTH MUST FLY 
By E. F. McDonald, Jr. 

n excellent over-all case for gliding 
as a basis upon which to build a 
truly air-minded nation which, in turn, 
can create an all-powerful air-transport 
system and a military air force second 
to none. Filled with an unbounded faith 
in American youth, the author would train 
these youngsters, from the early ’teens, 
to get the feel of the air through safe, 
relatively inexpensive instruction in 
gliders and sailplanes. From first-hand 
experience. Commander McDonald knows 
what the “ham” operators did for radio 
during the 1920’s. He has seen these 
amateurs out-do the “professionals” at 
every turn, he has seen them accomplish 
the impossible, largely because they re¬ 
fused to be hidebound by tradition. The 
present generation of youngsters, he holds, 
can do for aviation what the “hams” have 
done—and are still doing—for radio Give 
them the opportunity to glide, to soar 
with the birds, and there will be created 
a vast pool of sound material from which 
to draw the pilots and technicians of the 
near future. If the war lasts very long, 
these youngsters will be available for 
rapid training in the armed forces; they 
will have been pre-selected by their 
work with gliders. When peace comes, 
they will be as ready to further the de¬ 
velopment of air transportation as were 
the “hams” in the field of radio. All this 
and much more is forcefully developed 
in the pages of this book. The first three 
chapters, especially, give such a build-up 
to the sport of gliding that the reader 
will be completely lacking in imagination 
if he is not mentally carried out of his 


easy chair into the quiet realms of the 
birds. Definitely recommended reading 
for everyone with the least interest in 
aviation. (Incidentally, Major A1 Wil¬ 
liams, who as early as 1923 proposed the 
use of dive-bombing tactics which have 
since been widely used by the air forces 
of the world, has publicly and vigorously 
advocated the use of gliders for prelimi¬ 
nary training of airmen. Commander 
McDonald presents Major Williams’ ar¬ 
guments in concise form.) Covers glid¬ 
ing fundamentals, gliders in defense and 
as military weapons, a bit of history, and 
a glimpse of the future. Appendices deal 
with licenses and regulations, gliding or¬ 
ganizations, schools and clubs, and 
gliders manufactured in the U S.A. (222 
pages, by inches, 61 photographs, 
drawings of manufactured gliders.) — 
$2 00 postpaid —O D. M. 

ELEMENTS OF SPHERICAL TRIGONOMETRY 
By Jiriii E. Thompson 

S pherical “trig” is usually presented 
as a sort of brief tail in plane trig 
texts, but here the tail is expanded into 
a separate and longer, more detailed book 
intended as a class-room text and for 
self-study, especially by students of 
geodetic surveying and nautical astron¬ 
omy. However, this book avoids the 
greater length and detail of the complete 
theoretical treatise. The presentation is 
rather formal. (144 pages, 5% by 7^i 
inches, 30 figures )—$1 75 postpaid.— 
J. (7. /. 

PLANE TRIGONOMETRY MADE PLAIN 
By Albert B. Carton 

O rdinary textbooks of mathematics 
traditionally present only the bare 
bones of their subjects, usually in the 
most frigid, formal, conventional form. 
Here, however, is an author, instructor 
of mathematics at Louisiana State Uni¬ 
versity, who departs from the “keep ’em 
mystified” tradition and discusses “trig” 
in greater detail than most authors. Not 
only that, but the book reads just as if 
the author had a heart and actually dared 
let the fact show through that he cared 
whether trig could be implanted with 
less than maximum suffering. This is not 
to say that this book makes trig easy; 
the student still must himself supply 
about 99.44 percent of the horsepower 
and probably always will. But the sym¬ 
pathetic feeling evident in this book 
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should act as a stimulant, especially to 
home users. Emphasis is on practical 
applications more than on mental gym¬ 
nastics for mere torture’s sake. 
Logarithms arc explained lucidly. The 
student should once have studied algebra, 
including quadratics, and plane geometry. 
Despite its five-syllable name trig isn’t 
formidable—not as hard as geometry 
\*hen geometry is first tackled. (389 
pages, 5% by 8*4 inches, 197 figures, 
log and trig tables.)—$2.85 postpaid. 
—A. G. /. 

THE ELECTRON MICROSCOPE 
By Barton and Kohl 

H rretofork. literature on the electron 
microscope has consisted only of (1) 
articles in professional journals, difficult 
of access to the average reader, also ab¬ 
struse and incomplete; (2) popular ar¬ 
ticles, too brief to cover the full technical 
details. This new work, the first cov¬ 
erage of the subject in book form, is 
scientific—enough so to satisfy the aver¬ 
age technical man up to the level of 
professional physicist, hut with each tech¬ 
nicality explained as it is brought up so 
that readers who have studied (and per¬ 
haps partly forgotten) high-school science 
and mathematics can in each instance 
make the approach. Tn other words, such 
a book as would, for example, satisfy 
engineers and equals as being solid and 
substantial, and not fluffy. Not a “popu¬ 
lar” account in the average sense* more 
meaty Authors are respectively a physi¬ 
cist who has specialized in electron 
microscopy and a radio engineer (233 
pages, 6 by 9 inches, 134 illustrations.) — 
$3.95 postpaid —A G I. 

PHOTOMICROGRAPHY 
Ry R. M. Allan 

T reatise for the microscopist who 
wishes to enter this advanced phase of 
his work Fundamental principles, equip¬ 
ment, homemade equipment, technique, 
special processes, microphotograph v, 
photographic processes, materials and 
equipment, illustrative photomicrographs 
—these indicate the scope of this solid 
work which is not superficial or sketchy 
but rather technical, and which is recom¬ 
mended to those who already know some¬ 
thing of the art of microscopy It is a 
sequel to the author’s “The Microscope.’’ 
(365 pages, 6 by 9 inches, 225 illustra¬ 
tions)— $5 60 postpaid.— A . G. /. 

WOOD TECHNOLOGY 

By Harry Donald Tlomann, M.E., M.F. 

U nique —there’s no other book like this 
in the English language. It digs more 
deeply into the subject of wood, and 
covers that subject from more aspects, 
than any other available work. The 
author is Senior Wood Physicist at the 
United States Forest Products Labora¬ 
tory. Content: what wood is; life of a 
tree; structure of wood; wood identifi¬ 
cation; cell wall structure; chemical 
utilization of cellulosic fibers and syn¬ 
thetic substitutes; paper and pulp; 
shrinkage and swelling; wood compared 


The Editors Recommend 

THE ENGINEER'S SKETCHBOOK OF MECHANICAL MOVEMENTS 
—By Thomas Walter Barber. Working drawing* of practically every 
conceivable movement, device, appliance, and contrivance employ'd in 
the design and construction of machinery for every purpose. Nearly 
3000 illustrations. 14.88 


Best 
Sellers 
in Science 


ELEMENTS OF ORDNANCE— 

A textbook prepared for cadets of 
the United States Military Acad¬ 
emy. Covers manufacture, the 
chemistry of explosives, types of 
weapons, mathematics of ballistics, 
etc. $6.60 

SUPERbOMCS—By Prof. R. W. Wood. A great 
deal of data on science of inaudible aounds, their 
every aspect, physical and biological, by a noted 
physicist inventor. Has bibliography of articles on 
subject in many journals. $2.10 


PLASTICS CATALOG 194*— 
More than a catalog, thla book 
containa a group of informative 
articles that makes it an in valu¬ 
able aource of information and 
reference for anyone interested In 
plastics. $5.00 

AIRCRAFT INSTRUMENTS—By George Ellis 
Ervin. All types of instruments for aircraft use 
described for students, pilots, inspectors. Funda¬ 
mentals, instructions. $5.10 


PRIMARY GROUND STUDY 
MANUAL— Official CAA infor- 
mat Jon on all phases of aviation. 
Also digest of Civil Air Regula¬ 
tions for student and private pilots. 

$.50 


PROCEDURES IN EXPERI. 
MENTAL PHYSICS—By John 
Strong, Ph.D. A wealth of useful 
data of a practical kind for the 
constructor. experimenter, and 
■killed craftsman. $6.80 


MACHINERY'S HANDBOOK— 
Eleventh Edition. “Bible of the 
met hauical industry," enlarged to 
1815 pages of latest standards, 
data, and information required 
daily in the shop and drafting 
room. $6.10 


FIRE FROM THE AIR—By J. 
Enrique Zanettl. Pertinent facts 
regarding incendiary bomba. His¬ 
tory, modern types, materials, and 
the strategy and tactics of their 
use in modern warfare. $.60 


STEEL SQUARE POCKET BOOK—By Dwight 
L. Stoddard. Practical methods of using the car. 
penter's steel square for layout work of all kinds. 
Time tried mrthods used by two generations of car 
penters und found both rapid and accurate. $1.00 


MAI HEMATICS —ITS MAGIC 
AND MASTERY—By Aaron 

Bakst Investment in approach 
to algebra, geometry, trigonometry, 
Hilh time savers $4.10 


THE COMPLETE GUIDE TO SOILLESS GAR- 
DEN ING—By Dr. William F. Gerlcfce. The man 
who invented >*011160* gardening has prepared this 
comprehensive and authentic guide covering all 
phases of this fascinating work. For amateur and 
professional. $1.95 

C. B. 

Cole*. Instruction for making and 
using all kinds, from personal tools 
to arbor presses, lathes, planers, 
etc., in different metals. $3.60 


WORKING WITH THE MICRO- TOOL MAKING—By 
SCOPE—By Julian D. Carring¬ 
ton. lor the serious beginner. 

Exploit, practical $3.60 


TURRET LATHE OPERATOR’S MANUAL—By 
Longatrcet and Bailey. Fxpert lathe operator* air 
needed in national defense work. This hook gives a 
thorough course in lathe operation $2.60 


BOMBS AND BOMBING—By Willy Ley. A fairly 
technical account of the things that every civilian 
should know about bomba, their action and methods 
of use Contains 121 pages, with a few illustrations. 

$1.35 


WHAT THE CITIZEN SHOULD 
KNOW ABOUT THE AHM1 — 
By Harvey S. Ford. Pluln in¬ 
formation for the average layman 
concerning the organization of the 
armv, functions of enlisted men 
and officers, the different services, 
and the conduct of war. Author 
ia a reseivc officer and assistant 
editor of an artillery journal 

•2 60 


MILITARY BASIC COURSE— 
By Cap*. Frank X. Crniluhank. 

Complete story of Armv operations 
in handy puckit volume Paper 
binding. |] 10, Fabrikoid $1.85 


PROCEDURE HANDBOOK OF 
ARC WELDING DESIGN AND 
PRACTICE — Lincoln Electric 
Co. Sixth edition of a famous 
book covering every phase of arc 
welding in detail Limp leather¬ 
ette 1117 pages, several thousand 
illustrations. 

In U S. A. $1.50 

Llsewherr $2.00 


A MARRIAGE MANUAL—By Hannah M. Stone. 
M.D., and Abraham Stone, M.l). A practical 
guide to hcx and marriage, covering fitness for mar 
nagr, mechanism of reproduction, prevention of con¬ 
ception, and similar vital subjects Answers qu< Mum* 
moat often asked these nuthois by their consultants. 

$2.60 

HANDBOOK OF CHEMISTRY 
AND PHYSICS— \ classic rrfn 
enee book recently revised and 
brought up In date to keep pace 
with recent research. Includes ma 
terml on all branches of chemistry, 
physics, and allied sciences Used 
in laboratories and by engineers 
throughout the country. Flexible 
binding, 2503 pages $3.60 

ATOMIC ARTILLERY—By John Kellnek Robert¬ 
son. Electrons protons, positrons, photrons, neu 
trons, and cosmic rays, all described for the luvinan 
in plain language Also transmutation of tbc elr 
ments and the manufacture of artificial radio activity. 

$2.35 


RADIO TROUBLESHOOTER'S HANDBOOK— 
By Alfred A. Ghlrardl For radio *ir\ire men, en¬ 
gineers. experimenters, amateurs Technical aspec ts 
of radio $5.10 


THE ADVANCING FRONT OF MEDICINE, By 
George W. Gray—Summary of the high points of 
our prevent day knowledge of the nature of disease' 
Alimentation, high blood pressure, the sulfa drugs, 
influenza, alleigy, insanity, sleep, pain, drink, amok 
mg. anxictv, cancer, aging. A truthful picture of 
the status of medicine, $3.10 

NEW ENCYCLOPEDIA 
OF MACHINE SHOP PRAC¬ 
TICE—By George W. Barnwell. 

A “must” for the library of any* 
one whose interest even remotely 
touches on mei hauica Text covers 
all types of machines and tbelr 
uses m practical work. $2.00. 
With flexible cover, thumb In¬ 
dex. $2.50 

BASir FIELD MANUAL, INFANTRY DRILL 
REGULATIONS. Practical working manual for 
commissioned, non commissioned officers $.50 


The above prices 

are postpaid in 

the United 

States Add, on 

foreign 

orders 

25c for 

postage on each 

hook, 

except 

as noted. 


AUTOMATIC ARMS—By Mel- 
vln M. Johnson and Charles T. 
Haven. Comprehensively cover* 
Hint tune guns, machine rifles, sub¬ 
mat bine guns, pocket pistols, shot¬ 
guns, sporting, military rifles in 
automatic classification $4.60 


For Sole by: July. 1942 

SCIENTIFIC AMERICAN. 24 West 40th Street New York City 

t •ncloi* S. for which ploaio forward at one# tho following bookst 


Name . 

Addrtst .*. 

Write us for information on books on any subject. We can supply any book In print 


JULY 1942 • SCIENTIFIC AMERICAN 


43 











-OUK TOOK CORNER 


SAVE UP TO 70% 

ON TECHNICAL BOOKS 

Many of These Titles Reduced For The First Time 

QUANTITIES LIMITED 
PLACE YOUR ORDER NOW 


Title 


MOTOR DICTIONARY. 

VOL. 1 GERMAN-FRENCH-ENGLISH.. 
VOL. 2 ENGLISH-FRENCH-GERMAN.. 


PALEOZOIC FISHI 
UNEMPLOYMENT 


AND THE 


LEATHER FI 1 
WHITE SHOE 
PERCEPTION 
CANNING PR/ 
PORTLAND C 
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NOTES ON CHEMICAL 
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PROCTOR’S 
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VARNISH MAKING (A SYMPOSIUM). 


TAKING THE MERCHANDISE INVEN 


STRUCTURE OF METALS AND AL 

LOYS . 

WATCH AND CLOCK MAKERS HAND 

BOOK . 

TNSECT PHYSIOLOGY. 


Author 

Pub- OUR 
lishcr’s SPECIAI 
Price PRICE 

• De Vries . 

3.00 

1.50 

•Dolt. 

4.00 

2.00 

•Hills . 

3.00 

1.50 

• Dier field 

4.00 

2.00 

•.. .... .... 

4.00 

2.00 

^. 

4.00 

2.00 

• Cantell . 

3.00 

1.50 

• Mendelsohn .... 

4.00 

2.00 

• Vivian . 

2.00 

1.00 

• Redgrove . 

5.00 

2 50 

• Moy-Thomas .,. 
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1.50 
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5.00 

. Mudd . 

4.25 

2.25 

•John . 

.Wright . 

4.25 

2.25 

2.50 

1.25 

•Jones . 

10.00 

5.00 

• Meade . 

10.00 

5.00 

Brett . 

2.50 

1.25 

• Vander . 

1.50 

75 

• Vander . 

1.50 

.75 

• “Nettel” . 

2.00 

1.00 

. Docker . 

5.00 

2.50 

. Howe . 

1.50 

.75 

• Cooper . 

1.50 

.75 

• Pink . 

1.50 

.75 

. Mason . 

1.00 

.50 
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4 50 

1.50 
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. Moeller-Krause . 
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1.00 
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2 50 
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. Flinn . 
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.50 
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2 50 

100 

. Ettle. 

3.00 

1.50 

. Haywood . 

10.00 

5.00 

) 

. A tkin ^Thompson 

6.00 

4.00 


6.00 

3.00 

. Hershey . 

2.00 

1.00 

.Jordan . 

1000 

5.00 

. Dean . 

6.00 

3.00 

. Wkson . 

4.00 

2.50 

.White. 

1.50 

.95 

. Hume-Rothery . 

1.75 

1.00 
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600 

3.50 
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4.25 

2.25 
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with other materials; cause of collapse, 
reduction of shrinkage; kiln-drying and 
stresses; electrical methods of drying 
and gluing; mechanical properties of 
wood; density and absorption of liquids; 
effect of various periods of different tem¬ 
peratures and humidities; biological de¬ 
structive agencies and preservation meas¬ 
ures ; wood identification classifications. 
No significant feature pertaining to wood 
has been omitted, and much of the in¬ 
formation presented is new. Few will be 
the instances in which the owner and 
student of this compact, meaty, technical 
—but not ajbstrusely technical—work will 
not be able to deepen his scientific insight 
into wood considerably more than that 
of those around him. (316 pages, 6 by 
9 inches, 85 illustrations.)—$3.60 post¬ 
paid.— A. G /. 

STORM 

By Qtorgt Stewart 

L iterary luminaries acclaimed this book 
because, as a novel, it was unique: 
the story’s hero is a cyclonic storm. 
Scientists acclaim it because its hero 
performs according to the science of 
meteorology. The author is a professor 
of English, and he has used the progress 
of a typical cyclonic whirl roaring across 
these United States as a skeleton on 
which to hang a long series of narratives 
of the storm’s effects on the lives of 
ordinary people in the course of its path. 
Readable, essentially, as a vivid, stirring 
story having authentic scientific back¬ 
ground checked by meteorologists. (349 
pages, S% by 8 inches, unillustrated ) — 
$2.60 postpaid.— A. G. /. 

LANGUAGE IN A0TI0N 
By S. I. Hayakawa 

A Canadian-American, assistant pro¬ 
fessor of English at the Illinois In¬ 
stitute of Technology, is the author of 
this “guide to accurate thinking.” It is 
an easy, elementary treatise on semantics, 
the science of the meaning of words, 
which in recent years has become a sub¬ 
ject of much interest and attention. Half 
our life’s troubles can be traced to basic 
misunderstanding of words, the conven¬ 
tional intermediaries by which thoughts 
are conveyed from one brain to another, 
if they don’t become altered in sense en 
route. A study of this little book should 
greatly help to clear one’s thought 
processes—also to facilitate the proper 
evaluation of propaganda and faulty argu¬ 
ment. (245 pages, 5 by 7 Z A inches, un¬ 
illustrated.)--$2.10 postpaid.—/!. G. /. 


In a review of the book "Nos¬ 
tradamus Sees All,” by Andre 
Lamont, published in this depart¬ 
ment in the May number* the state¬ 
ment was inadvertendy made that 
the astrologer Nostradamus fore¬ 
told World War I* Nazism and 
other specific recent events. The 
intention was to state instead that 
the astrologer allegedly foretold 
these events.-—Eds. 
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(The Editor will appreciate it 
if you will mention Scientific 
American when writing for any 
of the publications listed below ) 

The Second Mile, by William E. Wick- 
enden, is an eight-page reprint from 
Electrical Engineering which will serve 
to clarify the goal to be set before young 
engineers and to give a better understand¬ 
ing on their part of the opportunities, 
obligations, and ethics of engineering. It 
gives an enlarged professional understand¬ 
ing and consciousness of this unfortunately 
little-understood group Engineers' 
Council For Professional Dei'clopment, 
Engineering Societies Building, 29 West 
39th Street, New York, New York 
10 cents per copy, $3.00 Per hundred . 

An Introduction to Shipbuilding is a 
a 70-page text originally compiled by 
Bethlehem Steel Company to familiarize 
new shipyard workers with all phases 
of shipbuilding from blueprints to fitting 
out of crews’ quarters. Its plans, its 
glossary of terms, and illustrative dia¬ 
grams for each are now available in 
lively, understandable style to a ship¬ 
conscious nation through joint sponsor¬ 
ship of the WPB and Bethlehem Steel 
Company. Superintendent of Documents, 
U. S. Government Printing Office , Wash¬ 
ington, D. C.—20 cents. 

Possible Alternates for Nickel, Chro¬ 
mium and Chromium-Nickel Con¬ 
structional Alloy Steels is a 144-page 
bulletin describing four completely new 
series of alloy steels designed to make the 
nation’s limited reserves of strategic 
metals go further and help build more ma¬ 
teriel of war. American Iron and Steel 
Institute, 350 Fifth Avenue , New York, 
\ T etv York — 50 cents. 

Apple Varieties is a bulletin describing 
the important climatic and topographic 
features of the main apple-producing sec¬ 
tions of the United States; insect and dis¬ 
ease conditions; and characteristics of 
leading varieties. Bulletin FB1883. Office 
of Information, United States Department 
of Agriculture, Washington, D. C.— 
Gratis. 

Here’s How to Handle It is a 16-page 
illustrated bulletin describing a wide 
range of belt conveyors for handling bulk 
materials in industry and on engineering 
projects. Bulletin No. 410. Chain Belt 
Company of Milwaukee, Milwaukee, Wis - 
consin.—Gratis. 

Fireproofing is a copy of a report pre¬ 
sented to the American Wood Pre¬ 
servers Association for the benefit of 
engineers, architects and others interested 
in* fireproofing methods for wood. Mr. H. 
L. Dawson, 1427 Eye Street, N. W 
Washington, D. C. — Gratis. 

Plating Conveyor Bulletin gives il¬ 
lustrations and detailed descriptions 
of the construction and improved features 
of these conveyors. It describes various 


types of drives, a wide range of carriers, 
methods of agitation and ventilation, and 
the operation of machines. Profusely il¬ 
lustrated. Request Bulletin SA-101. Han - 
son - Van Winkle - Munning Company, 
Matawan, New Jersey .— Gratis . 

Fractions, Why They Are Difficult 
and the Remedy, is a 19-page 
pamphlet on the octic system of numera¬ 
tion. E. M. Tingley, 221 North Cnyler, 
Oak Park, Illinois. — Gratis. 

Report on Experiments With Colchi¬ 
cine by Layman Scientists, by 
Eigsti and Tenney, contains practical in¬ 
structions for producing hereditary 
changes in plants by applying colchicine 
to the growing portions. University of 
Oklahoma Press, Norman, Oklahoma .— 
35 cents. 

The Next Step Ahead in Fluorescent 
Lighting is a folder describing briefly 
the newest type of cold-cathode fluores¬ 
cent tubes which start instantaneously 
when the switch is operated, and which 
have numerous advantages over the 
familiar fluorescent tubes which have a 
time lag in starting. Fluorescent Lighting 
Association, 509 Fifth Avenue, Netv York, 
Nnv York. — Gratis. 

Safe Investments is a file folder con¬ 
taining loose inserts describing vari¬ 
ous types of protection equipment for in¬ 
dustrial plants. These range from 
welders’ masks, anrons, and capes 
through hand-protecting gloves to vari¬ 
ous types of goggles and protective cloth¬ 
ing. Kimbal Safety Products, 7314 Wade 
Park Avenue, Cleveland , Ohio. — Gratis. 

Wf/ve Come A Long Way is an elab¬ 
orately produced brochure tracing 
the development of the American stan¬ 
dard of life and of the part which porce¬ 
lain enamels have played in this develop¬ 
ment. Partly “human interest” and 
partly devoted to excellent illustrations 
of steps in the process of manufacturing 
these enamels. The Hoffman Brothers 
Company, Charles Street at 22nd, Balti¬ 
more, Maryland. — $1.00. 

Taylor Instruments for Pressure is a 
24-page bulletin illustrating and de¬ 
scribing various types of instruments for 
indicating, recording, and controlling 
pressures in industrial operations. Taylor 
Instrument Companies, Rochester, Nnv 
York. — Gratis . 

Wartime Emergency First Aid is a 
single sheet describing various types of 
first-aid equipment for factories and of¬ 
fices, as well as stretchers, asbestos suits, 
protective helmets, and other equipment 
for air raid protection. E. D. Bullard 
Company, 275 Eighth Street, San Fran¬ 
cisco, California. — Gratis. 

Lycoming Aircraft Engines is a four- 
page folder presenting flight views of 
the numerous types of Lycoming-powered 
training planes as well as illustrations 
and brief descriptions of five types of 
engines ranging from SO to 300 horse¬ 
power. Department B, Lycoming Divi¬ 
sion, The Aviation Corporation, Williams¬ 
port, Pennsylvania .— Gratis . 
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TELESCOPTICS 


A Monthly Deportment for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Cditer of tho Scientific American books “Amateur Telescope MiklntT 
and “Amateur Telescope Maklnp—Advanced" 

U nfortunately, there is no book on using a slit at the center of curvature as long, showing hundreds of details such 

amateur spectroscope making — nor the source of light. Under such circum- as Fraunhofer lines. The light obtained 

even an amateur's book on spectroscope v stances, the image of the slit will be cast by sparking two iron nails across the 

using. Potential market for such a book back upon it, and a percentage of the terminals of a storage battery will give a 

is probably too limited to make it pay its light striking the mirror -will be re- beautiful line spectrum of iron. Light 

own way (say 3000 copies sold) but this turned. However, the grating will cause passed through solutions of hemoglobin, 

department will rejoice if any writer ever some of the light to be diffracted, with dyes, chlorophyll, and others, will show’ 

disproves this theory. Until then the the result that varicolored images of the characteristic absorption bands. Bunsen's 

amateur spectroscopist will have to do slit will tie formed both to the right and famous experiment with the sodium flame 

the best he can with what he has: a few to the left of the direct image. Thus there can be performed; and so on. 

technical w r orks on spectroscopy (cited are two first-order spectra. To the right “I n choosing a grating, a few facts 

in these pages, March, 1941), and here and left of these respectively will be should be kept in mind. The degree of 

and there a description by some amateur another set of colored images, forming dispersion (and thus the length of the 

who made a spectroscope despite the lack the second-order spectra, and beyond first-order spectrum) is proportional to 

of an ideal, all-around handbook. these will be third-, fourth-, and nth- the number of lines per inch in the grat- 

Such an amateur is R. M. Watrous, order spectra, each fainter and more ing and to the focal length of the mirror. 

M D., 1924 Flora Place, Highland Park, spread out than the last. If the slit be The resolving power, however, depends 

111., and his account, written by request, now moved to one side sufficiently, and on the area of the grating and the accur- 

follows: also be brought closer to the mirror, to acy of the ruling. The spectrograph 

“The concave grating spectrograph is preserve the relationships of Rowland's shown (Figure 2) contains a medium 

undoubtedly the simplest of all types for circle, the direct image of the slit will grade grating of about 40" radius of cur- 

the amateur to construct because it has move in the opposite direction, as will all vature, with 14,500 lines to the inch and 

only one optical surface, requires no the spectra, until a position is reached in a grating area of about 2x3 centimeters 

collimating or objective lenses, and can which the images will lie in the positions “The box is made of plywood, painted 
be constructed to give almost any desired shown in the figure. By moving the slit black inside, and with light baffles located 

amount of dispersion. The essential opti- still farther, the second-order spectrum at strategic points. The adjustable slit 

cal part can be bought for $4 50 and up; could be brought opposite the mirror. mechanism is on the left. The sliding ad- 

the rest of the instrument for the most [Detail in extension of this particular justment for the film-holder is on the 

part can be made of wood and scrap paragraph, by Dr. Watrous, may lie bor- right, actuated by the two vertical screws, 

brass, and does not require elaborate rowed from this department on request In Figue 2 the film-holder has been re¬ 
machining. Scientific supply houses, such by readers interested in this type of spec- moved and is resting on top of these 

as the Central Scientific Co., Chicago, troscope —Ed. | screw s, its slide pulled two thirds of the 

list in their catalogues a variety ot “Having determined the dimensions re- way out to show how it is loaded. The 
replica gratings made by taking collodion quired to secure the relationship shown main body of the camera extends into the 

impressions of famous gratings ruled on in the figure with any given concave grat- background, with a small square porthole 

glass. These are offered in three grades ing, it is necessary only to construct a in the far end to give access to the ad- 

at three sets of prices, depending on the box to support the parts and exclude justments of the grating mount. [In Fig- 

degree of faithfulness with which the light, and one has a spectrograph. A ure 1 the slit is on the right of the spec- 

original rulings are reproduced. The me- film-holder may be made, to support trum but it matters not— Ed J 

dium grade has been found to give amplv films at the point w’here the spectrum “The slit of a spectroscope is one of 
good performance in the instrument to comes to focus, or a telescope eyepiece the essential parts, since every detail of 

be described. Replica gratings can be ob- may be supported at this point for direct the spectrum is actually an image of the 

tained mounted on silvered spherical con- observation With such an instrument, slit. Its edges should be as smooth and 

cave mirrors of various focal lengths, and clear spectrograms may he obtained 8" as parallel as the maker’s skill can con- 

one of these is the only optical part 
needed for a concave grating spectro¬ 
graph. 

“The concave grating spectrograph 
may have various forms, but all are dic¬ 
tated by the optical principle laid down 
by Rowland, which states that the slit, 
the grating, and the spectrum must all 
three lie on the circumference of a circle 
whose diameter is equal to the radius of 
curvature of the mirror on which the 
grating is mounted. The mirror and the 
spectrum must lie at opposite ends of 
one diameter of the circle, in order to 
have images of the slit in focus, so the 
only possible variations in design must be 
obtained by changing the location of the 
slit along the circumference of the circle. 

In practice, the parts are arranged as 
shown in Figure 1. 

“In order to understand how images 
are formed by a concave grating, it is 
worth while to imagine the mirror on 

which the replica is mounted set up fac- Of SUT 

ing the observer as for a Foucault test, Figure 1: General plan of the concave grating type of spectrograph 
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trive, and one may lavish as much or as 
little care on it as he wishes. For ordi¬ 
nary work, a slit 0.002" to 0.003" in width 
is suitable, and there is very little actual 
use for an adjustable width. Provision 
should be made for rotating the slit 
mounting to line it up parallel with the 
ruling of the grating for best definition, 
and it should be mounted in a draw-tube 
so that its distance from the mirror can 
be varied slightly for focus. 

“The jaws of the slit may be made of 
brass and should be filed to a chisel edge 
and then sharpened like a chisel on a flat 
piece of plate glass, using finishing em¬ 
ery. After the edge is sharp, it may be 



placed on a very clean, smooth piece of 
plate glass and gently pressed down. This 
will smooth out the “saw” edge and Rive 
a perfectly straight line. The two jaws 
should then be placed in their channels 
and closed gently together in front of a 
strong light. I believe that irregularities 
of less than .001" can be detected with 
this test The most difficult part of an 
adjustable slit to make is the parallel 
channels in which the jaws are to slide 
Not having a milling machine, I built 
these up out of strip brass. [By using a 
principle to be described next month, this 
problem is avoided.— FaI.\ 

“Thirty-five millimeter film is very 
useful for making spectrographs, and a 
holder may readily be designed to accom¬ 
modate strips long enough to take in the 
full length of the spectrum The film 
should he held in a curve conforming to 
Rowland’s circle. Though it adds con¬ 
siderably to the problems of construction, 
a slide which permits the film holder to 
be moved at right angles to the length ot 
the spectrum in the same plane will prove 
well worth while, since u allows up to 
ten spectra to be made on one film, with 
all the advantages of being lined up for 
comparison with one another. With such 
an arrangement, a narrow slit-like mask 
should be placed just in front of the focal 
plane so that each spectrum occupies a 
strip about 2 mm wide running the length 
of the film. 

“The grating mount, as all telescope 
makers will realize, must be adjustable as 
to tilt in two dimensions, and it must have 
an adjustment for rotation about the 
mirror axis, in order to line up the rul¬ 
ings in a vertical position. 

“Light sources are many and varied, 
but the ordinary incandescent filament 
lamp gives a disapjiointing spectrum. 
Sunlight, with its thousands of Fraun¬ 
hofer lines, furnishes material for many 
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TO MAKE A GOOD TELESCOPE 

is a most fascinating experience. We know, for we have made a 
lot of them, experimenting with all sorts of glass and abrasives. 
Experience indicates two "Musts” for making a good telescope. 

USE ONLY GOOD MATERIALS. The cost of the best is so 
little that it is foolish to "bargain hunt” and almost certainly 
waste hours of work and care with failure at last. 

FINE GRIND THOROUGHLY. It is not difficult to get a 
perfect polish if the right abrasives are used persistently enough. 
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1 . The best glass of the right thickness. 

2. The proper assortment of abrasive* to give tbe best surface with 
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Write for catalogue of tup plies. 

John M. Pierce 11 Harvard St. Springfield, Vermont 



JULY 1942 • SCIENTIFIC AMERICAN 


47 










-TELESCOPTICS 


hmjrs 
oo-operatioivJ<<>f 


one snupt secure the 
some fluent soul td 


MAKE YOUR OWN 
TELESCOPE 

at a cost off loss 
than $ 28 . 

working from lnoxponslvo > 
prepared kite of glass, abra- 
slvee, and pitch, and by fol- 
iowTng the practical detailed 1 
Instructions In 

“AMATEIR 
TELESCOPE MARIN” 

This be|innor , a book, from which 
more than 25,000 telescopes hove 
been made by amateurs, gives ele¬ 
mentary information on how to plan 
and build the mounting, bow to 
grind, polish, and accurately shape 
the essential glass parts by hand. 
All necessary data arc presented in 
easily understandable form* 

Over 500 popes > - Profusely illustrated 

M»00 postpaid* domestic 
f4o MB foTsign 

SCIENTIFIC AMERICAN 

14. WmI MH* Strati Sew Ysrk, N. Y. 


Ou>ner$ of 

-AMATEUR TELESCOPE MAKING” 

who have been bitten deeply by the 
hobby bug of glass pushing will find 
a competent guide to advanced mirror 
technique, flat making, eyepiece work, 
telescope drives, aluminizing, observ- 
stories, and many other aspects of 
the optical hobby in the companion 
volume 

“AMATEUR TELESCOPE 
MAKING-ADVANCED” 

This is a wholly different book 
from “Amateur Telescope Making. 99 

650 pages 359 illustrations 

Over 300fl00 words 

i 

$5.00 postpaid, domestic 
$5*55 foreign 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 


a ndwtor in brd<r tp direct the 
light into the slit, or else make a heliostat. 
If photographs are made, of course, they 
tart be studied at any time. 

'‘Carbon arcs give fine line spectra, and 
are excellent for collimating the instru¬ 
ment. Cored projection carbons, 5/16* 
size, will operate well on ordinary house 
current if the arc is placed in series with 
, a cheap heating element or electric iron 
drawing about 500 watts. If the carbons 
^ r are removed from this circuit and re- 
1 placed by iron nails, copper wires, alumi¬ 
num, brass, nickel, or lead rods, light can 
be produced by making and breaking the 
contact, which will give beautiful bright- 
line arc spectra of the metals. These 
flashes are too fleeting to study visually, 


but can be recorded on film and the lines 
can be identified with the aid of a table 
of wavelengths. 

“If the experimenter has a small trans¬ 
former, such as is used for neon signs, 
he can obtain spark spectra of metals by 
causing the spark to jump between elec¬ 
trodes of the proper material. In order 
to obtain emission of lines, however, a 
condenser must be placed across the 
secondary of the transformer. The writer 
found that a home-made, one-quart Ley¬ 
den jar served this purpose very well, 
though a -more efficient and less bulky 
condenser would be preferable. 

“The light from neon signs, fluorescent 
lights, and sodium vapor lamps will fur¬ 
nish interesting material for study and 
will also challenge the ingenuity of the 
experimenter to find some way of making 
it enter the instrument. On one occasion 
I balanced my spectrograph, which is 
about the size and shape of a baby’s 
coffin, across the back seat of my car, 
while my wife sighted it like a rifle at 
a sodium vapor lamp and I held a con¬ 
densing lens so as to cast an image on 
the slit. This was on a busy highway, hut 
fortunately the stunt took place at night» 

“Figure 3 shows three contact prints 
made from portions of negatives ob¬ 
tained in the instrument. They extend 
from the orange to the violet. Violet is on 
the right. 

Top: Arc and spark spectra of metals; 


fr 9 m top to bottom: aluminum are; 
15,000-volt condensed spark between A l 
electrodes; iron arc; spark between iron 
electrodes; copper arc; copper spark; 
nickel arc; nickel spark; spark between 
platinum electrodes. 

“Middle: Series of exposures made with 
carbon arc for purpose of focusing slit 

" Bottom: Absorption spectra of hemo¬ 
globin derivatives: carbon arc; next two, 
light from incandescent portion of carbon 
arc passed through hemoglobin solutions; 
next two, same through methemoglobiti 
solutions; next two, same through car- 
bon-monoxidc-hemoglobin (note shifting 
of the two dark bands to the right) ; car¬ 
bon, arc. 

“The two D lines of sodium are espe¬ 
cially prominent in most of the negatives 
made with light from the carbon arc. 


They appear near the left margin in the 
middle set of spectrograms, and serve as 
convenient landmarks. 

“Brode’s 'Chemical Spectroscopy/ 1939, 
is a fine technical work with 120-page 
tables of wavelengths and other things 
but no information on building spectro¬ 
scopes. The old maestro of the subject 
was Baly, whose 3-volume ‘Spectroscopy’ 
was published in 1912, but this, too, is 
pretty technical and is no longer in 
print.” 

Nbxt month two or three shorter items 
on amateur spectroscopy will be pre¬ 
sented in this department. 

St^llafane convention of amateur as¬ 
tronomers and telescope makers has been 
called off this summer. War. 

From Thomas Hindle, England, son of 
the noted amateur telescope maker, J. H. 
Hindle, the following cablegram has been 
received: “Regret inform you my father 
John H. Hindle, F.R.A.S., died on 17th 
May aged 72. He was governing director 
of Hindle Son and Co., Ltd., and had 
many engineering inventions to his credit, 
notably the electric baling press and elec¬ 
tric control for wide looms.” It is hoped 
that further detail concerning Mr. Hindle 
will later be made available for publica¬ 
tion in this department. 


:v, * y.;. - 








Figutt 3: Spectrograms obtained with the Watroat spectrograph (see text) 
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THE PLANE carrier, U . S, S. Lex¬ 
ington, damaged in the Battle of the 
Coral Sea, later sunk by America^ 
torpedoes to prevent possible usage by 
Japs, was a gallant ship, manned by a 
gallant, hard-fighting crew. The stpry 
of the Lexington and her sister plane 
carriers and the role they must play 
in this war begins on page 52 of 
this issue. 
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(Condensed From Issues of August, 1892) 


INVENTION—“Invention being practically synonymous with 
new thoughts, and thoughts being the outgrowth of knowledge, 
the value of knowledge to the inventor is apparent, even though 
it may be in the nature of obscure impressions of the memory, 
vague suggestions from men and things, or broad yet accurate 
and practical information on any subject. . . . There is certainly 
no limit to the amount of material available. It is only necessary 
for the inventor to place himself in the proper relation to ex¬ 
isting materials to enable him to reach out and take the reward/* 

FALLING BODIES—“An 'exceedingly interesting series of 
experiments is now being carried on in Paris, by MM. Cailletet 
and Colardeau, in which they are seeking to verify the law of 
falling bodies and at the same time those of the resistance of 
the air to the passage of bodies. . . The investigators have in¬ 
stalled their laboratory on the second landing of the Eiffel 
tower, which gives them a free fall of about 370 feet. . . 
MM. Cailletet and Colardeau have employed a very ingenious 



electrical method of timing the fall of the variously shaped ob¬ 
jects experimented with. . . The falling body is attached to a 
very fine light thread, which is divided into sections of 20 meters 
each. Each one of these sections is wound on a wooden cone. . . 
When each of the sections of 20 meters is unrolled, an electric 
contact actuates a registering pen upon which an electric tuning 
fork chronograph indicates the instant with a precision of 1-100 
of a second Thus at the end of every 20, 40, and 60 meters, etc., 
a time record is automatically made/* 

TRANSPORTATION—“The removal of horses from the 
street cars and the propulsion of the latter by means of elec¬ 
tricity already has been accomplished in many of our towns and 
cities. The day seems to be near at hand when this marvelous 
agent will be still more extensively employed in connection 
with pleasure carriages and vehicles of all kinds. In fact, the 
electrical omnibus now exists in London/* 

TIES—“A summary of five years* experience with metallic ties 
on the Belgian State railroads is given by Mr. Janssen. . . . 
Up to the time of making the report the track with metallic 
ties has cost for maintenance about nineteen times as much as 


the track with creosoted oak ties. Beyond this, many of the 
metallic ties are damaged to such an extent that they must soon 
be removed/* 

BEER—“The total production of beer during the past year 
upon which revenue was collected amounted to 31,475,519 barrels 
—a net increase of 1,453,519 barrels over the production of 
the previous year. The average annual consumption is a little 
less than one half barrel for every man, woman and child in 
the United States/* 

BIRTH AND DEATH—“French science has to deal with a 
peculiar problem, how to prevent the depopulation of the country, 
which is now going on so rapidly that the deaths exceed the 
births by nearly 40,000 in a single year. Increasing the birth 
rate having proved impracticable, the present hope is to dimin¬ 
ish the death rate. ... It is now illegal for any person to 
give children under one year of age any solid food except on 
medical advice, and nurses are forbidden to use nursing bottles 
having rubber tubes. Efforts are being made also to induce 
Parisian mothers to nurse their own infants.** 

TELEPHONE—“The original patent for the electrical tele¬ 
phone was granted to Alexander Graham Bell, of Salem, Mass, 
on March 7, 1876, for the term of seventeen years. The patent 
expires March 7, 1893. . . . The expiration of the telephone 
patent throws open to the public a new invention of incalculable 
value to the country. Its future development and expansion 
must necessarily give rise to many collateral new industries, 
furnishing wealth and employment for thousands of busy work¬ 
ers/* 

WATER-WEIGHTED—“A novel form of inclined railway has 
been built at Bridgenorth, England.", . . There are two cars, on 
separate lines of rail, and they are connected by a steel cable 
passing round a wheel at the top. They arc thus balanced, and 
a preponderating weight is given whichever one is at the top, 
by pumping a supply of water into a tank placed in the frame 
of the car/* 

IRONCLAD—“The French ironclad Le Hoche has just given 
the world an object lesson in the use of the ram. On July 7, the 
French squadron at Marseilles was exercising, and the ironclad 
was crossing the roadstead at full speed, when it struck the mail 
steamer Marechal Canrobert (1,200 tons), then coming in from 
Italy, hitting her fair and full. The shock was tremendous, and 
the captain of the ironclad, foreseeing the consequences, ordered 
the steamer to be secured to his own vessel, and the passengers 
transferred. The fastening hawsers were then cut, twelve minutes 
after the collision, and the steamer instantly sank, the blow 
having cut her nearly in two. The ironclad remained uninjured ** 

POWDER—“On July 2, on the invitation of the directors of 
the Smokeless Powder Company, a number of gentlemen inter¬ 
ested in military matters witnessed an exhaustive trial of the 
qualities of the explosives manufactured by the company. . . 
Five men, having the spectators at the 400 yards firing point, 
fired rifle volleys at 300 yards and at 200 yards, the result be¬ 
ing that no substantial wreaths of smoke were visible. Finally, 
500 shots were fired with the powder from the Maxim gun, 
with the result that there was very little smoke to be seen, 
although ten shots with black powder made an opaque cloud/* 
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Be Calm 

Courteous 

Effective 


Right now, when times are tense 
and everybody is under strain, 
“The Voice with a Smile” is more 
important than ever. 

We’ve all got a big job to do and 
the friendly, effective use of the 
telephone helps every one do it 
faster and better. 

The calm way is usually the compe¬ 
tent way. Being courteous usually 
means saving time and tempers all 
along the line. 

BELL TELEPHONE SYSTEM 
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SEA NESTS FOR WAR BIRDS 

Modem Warfare Is Proving the Value of Aircraft Carriers 

WALTON L. ROBINSON 


N ext to battleships, aircraft carri¬ 
ers are the largest and most 
costly type of naval vessel. Despite 
their huge size they are not, however, 
combatant ships in the strict sense of 
the term. Although several have 
rather heavy armaments and fairly 
good protection against medium-cali¬ 
ber shells, they are not intended to 
engage enemy ships in battle. Their 
guns are purely for defensive purposes: 
to beat off hostile aircraft or warships 
which penetrate their protective screen 
of fighter planes and destroyers. Their 
offensive strength is entirely concen¬ 
trated in the squadrons of bombers 
and torpedo planes which they accom¬ 
modate in their enormous hangars and 
which can quickly be put into the air 
from their broad flight decks. 

Relatively new and untried on the 
outbreak of the present war, aircraft 
carriers have since demonstrated their 
great value and are now indispensable 
adjuncts of every large and well-bal¬ 
anced navy except the Italian. When 
operating directly with the fleet they 
are generally stationed about 100 miles 
to the rear of the battleship line. In 
this position they are reasonably safe 
from the enemy's cruisers and destroy¬ 
ers, although still offering an inviting 
and highly vulnerable target to his 
aircraft. A few bombs landed on the 
flight deck would render that particu¬ 
lar carrier useless for the remainder 
of the action. 

Carrier-based aircraft have won 
four major successes: Taranto, Cape 
Matapan, destruction of the Bismarck, 
and Pearl Harbor. In this last opera¬ 
tion three or four Japanese carriers 
brought about 150 bombing and tor¬ 
pedo planes to within at least 500 
miles of our great Pacific base. In 
successive attacks lasting all day these 
aircraft sank the battleship Arizona, 
destroyers Cassin and Downes, mine¬ 
layer OgLUa, and target ship Utah; 


• Second of o stria* of analytical articles 
on the United States Navy, the first of 
which, dealing with battleships, appeared in 
our issue of May, 1942. Other articles 
will be published when and as released for 
publication by the Navy Department. — 
The Editor. • 


gravely damaged several other heavy 
and light warships, including the bat¬ 
tleship Oklahoma, which capsized; and 
destroyed a large number of Army 
planes, most of them on the ground. 
Defending forces shot down about 40 
of the attacking planes. 

The United States Navy is fairly 
well provided with aircraft carriers. 
Last December we had seven regular 
carriers in service and eleven others 
under construction or on order. Sev¬ 
eral large merchant ships, taken over 
by the Navy, had been or were being 
converted into auxiliary carriers. Two 
of these ships were the U.S.S. Long 
Island and U.S.S. Kitty Hawk . Our 
seven regular carriers displaced 
around 155,000 tons and normally 
operated about 575 fighting, bombing, 
scouting, and torpedo planes. Japan’s 
carrier force, exclusive of a number of 
converted merchant ships, consisted 
of at least 11 units. They were, how¬ 
ever, much smaller and slower than 
their American counterparts. They 
displaced about 173,000 tons and ac¬ 
commodated only about 500 planes. 
But that the Japanese know how to 
employ their carriers was amply 
shown at Pearl Harbor and in more 
recent operations in the Southwestern 
Pacific. 

America’s aircraft carriers range in 
size from the 14,500-ton Ranger to 
the 33,000-ton Saratoga and Lexington, 
largest ships of their kind in the 
world. The eleven under construction 
or on order will be ships of about 
25.000 tons. Three of them are sched¬ 
uled for completion next year, three 


the following year, four in 1945, and 
one in 1946. Planes and carriers to 
match Japan’s present overwhelming 
air superiority in the Far Fast are 
our Navy’s greatest needs today. 

Our oldest carriers are the giant 
Saratoga and Lexington, launched in 
1925 and completed in 1927 at a cost 
of about $45,000,000 each. They were 
originally authorized in 1916 as units 
of a class of 35,300-ton battle cruisers 
armed with eight 16-inch guns. After 
the war. but before construction had 
begun, their design was altered and 
displacement increased to 43,500 tons. 
The Saratoga (Battle Cruiser No. 3) 
was laid down September 25, 1920, by 
the New York Shipbuilding Company 
and the Lexington (Battle Cruiser 
No. 1) January 8, 1921, by the Fore 
River Shipbuilding Company (now 
the Bethleliem Steel Company). Work 
on them and their sister-ships Con¬ 
stellation, Ranger, Constitution, and 
United States had not progressed very 
far, however, when early in 1922 the 
Washington Naval Treaty put a stop 
to further competitive building of 
capital ships by the world’s five prin¬ 
cipal sea powers. In accordance with 
the terms of this treaty Congress on 
July 1, 1922, authorized the conver¬ 
sion of the Saratoga and Lexington 
into aircraft carriers. Their four 
sister-ships were broken up on the 
building ways in compliance with the 
same treaty. The scrapping of these 
fine ships and of seven powerful 
dreadnoughts, qot to mention that of 
20 older battleships in service, was 
America’s magnificent but futile con¬ 
tribution to the ideal of disarmament 
and world peace. 

the Saratoga and Lexington have 
■ a standard displacement of 33,000 
tons; fully loaded they displace over 
40,000 tons. Their length on the water¬ 
line is 830 feet and their over-all 
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length, which includes the overhang at 
bow and stern, 888 feet, making them 
the longest warships ever built. An ex¬ 
treme beam of 105 feet barely en¬ 
ables them to squeeze through the 
Panama Canal locks. At full load they 
draw 32 feet of water. 

These two carriers mount what in 
reality is the most formidable arma¬ 
ment ever provided in ships of their 
class. They carry eight 8-inch guns, 
twelve 5-inch anti-aircraft guns, and 
numerous smaller weapons. Their 8- 
inch guns are 55 calibers in length 
(that is, 36 feet, 8 inches), elevate 
to 30 degrees, and hurl a 250-pound 
shell at a maximum range of some 
28,000 yards or about 16 miles. They 
are mounted in pairs in four armored 
gunhouses along the starboard side 
of the flight deck, where they enjoy 
an exceptionally wide arc of fire. It is 
this excellent distribution of their 8- 
inch guns which makes the Saratoga 
and Lexington actually the most 
heavily armed carriers in existence. 
Two Japanese ships, the 26,900-ton 
Kaga and Akagi, mount ten 8-inch 
guns, but these are mounted singly 
along the ships’ sides and well below 
the flight deck with the result that 
only five of them can bear on either 
beam. Consequently, these Jap carriers 
have a broadside fire of only five 8- 
inch guns. 


The twelve 5-inch, 25-caliber anti¬ 
aircraft guns, firing shells weighing 
about 50 pounds, are mounted singly 
along the ships’ sides. They are 
grouped in four positions just below 
the flight deck, which is somewhat 
recessed to give them as wide an arq 
of fire as possible. 

The Saratoga and Lexington each 
has a maximum capacity of about 106 
aircraft; under normal conditions, 
however, only some 80 are carried. 
Normal complement consists of a com¬ 
plete Air Group of four 18-plane squad¬ 
rons plus a number of reserve and 
utility planes. The Saratoga, as flag¬ 
ship of Carrier Division One, Battle 
Force, Pacific Fleet, has, in addition, 
a two-plane flag unit. One of her 
squadrons consists of scouting planes, 
another of bombers, a third of fighters, 
and the fourth of torpedo planes. 

These aircraft are housed in the 
spacious hangar located just below 
the flight deck. Here also the planes 
can be fueled, repaired, and loaded 
with bombs or torpedoes. Two large 
elevators convey them from the hangar 
to the flight deck. This latter, 880 feet 
long and 85 to 90 feet wide, is 60 feet 
above the water-line. At the bow, a 
catapult, 155 feet long, launches the 
heaviest planes into the air at a flying 
speed of better than 60 miles an hour. 
On the starboard side are two power¬ 


ful derricks for lifting seaplanes and 
flying boats out of the water. 

The defensive characteristics of 
these great ships have never been offi¬ 
cially disclosed, but they are believed 
to include a wide 6-inch armor belt 
running some 600 feet along the water¬ 
line, a 3-inch deck over such vital 
spaces as the magazines and engine- 
and boiler-rooms, triple hull construc¬ 
tion, and anti-torpedo blisters or 
bulges. This protection, particularly 
the deck armor, may recentlv have 
been improved. 

T he Saratoga and Lexington were 
■ designed for a speed of 33.25 knots, 
which they both have exceeded in ac¬ 
tual service. Their machinery—Gen¬ 
eral Electric turbines with electric 
drive—is the most powerful ever in¬ 
stalled in a warship. Sixteen boilers 
with a pressure of 295 pounds per 
square inch provide steam for the 
turbo-generators which supply current 
for the eight 22,500 horsepower elec¬ 
tric motors. Two of these motors are 
connected to each of the four propeller 
shafts. On one occasion the Lexing¬ 
ton made the 2228-mile voyage from 
San Diego to Honolulu at an average 
speed of 30.7 knots and on another 
maintained a speed of 34.5 knots for 
one hour. Fuel oil capacity is 7000 
tons, an enormous amount, but not 
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U. S. Navy Official Photo 

Eleven more of these importont naval vessels are under construction or on order for the United States Navy, as of Jane 1, 1942 


excessive in view of the daily consump¬ 
tion of some 2000 tons when the ships 
steam at full speed. 

Although sister-ships, the Saratoga 
and Lexington are not identical in ap¬ 
pearance. They can most readily be 
differentiated by the platform around 
the top of the latter’s funnel. This plat¬ 
form is lacking in the Saratoga . Both 
ships can easily be distinguished from 
any of our other carriers by their huge 
flat-sided funnel. This funnel, which is 
really a single casing enclosing a num¬ 
ber of boiler uptakes, rises 79 feet 
above the flight deck. Whatever its 
merits, it certainly offers an excellent 
target to the enemy. 

Our first carrier originally designed 
as such is the 14,500-ton Ranger , 
authorized in 1929 and laid down two 
years later by the Newport News 
Shipbuilding Company. She was 
launched February 2, 1933, and com¬ 
missioned for service 16 months later 
at a cost of about $19,000,000. Her 
water-line length is 728 feet, her beam 
just over 80 feet, and her mean draft 
19 2/3 feet. Her complement, includ¬ 
ing flying personnel, amounts to some 
160 commissioned officers and 1650 
enlisted men. 

The Ranger mounts eight 5-inch, 
25-caliber anti-aircraft guns, sixteen 
1.1-inch machine guns, and 24 smaller 
ones. Her armor protection is very 


scanty, comprising only a one-inch 
deck and a thin patch of side plating 
over the engine- and boiler-room 
spaces. For defense against torpedos, 
mines, and near bomb misses, she re¬ 
lies on her double hull and internal 
sub-division below the water-line. 

Recently the Ranger has been carry¬ 
ing 84 aircraft, which is just about 
her maximum capacity. Two of her 
four squadrons are composed of scout¬ 
ing planes and the others of fighters. 
A dozen reserve and utility planes 
complete her brood. 

Aside from being our smallest and 
most lightly protected carrier, the 
Ranger is also the slowest. Her 53,500 
horsepower geared turbine engines, 
driving two propellers, give her a de¬ 
signed speed of 29.25 knots. On trials 
she just exceeded 30 knots with 58,700 
horsepower. 

The Ranger differs radically in ap¬ 
pearance from our other carriers. On 
the starboard side on her flight deck 
she has a small island superstructure 
and a short tripod mast, but her fun¬ 
nels or smoke ducts, of which there 
are no fewer than six, are located near 
the stern, three on each side of the 
flight deck. They are very thin and 
short and can be lowered outboard in 
a horizontal position while aircraft 
landing-on operations are in progress. 
For the past several years she has 


been assigned to Carrier Division 
Three, Atlantic Fleet. 

The 19,900-ton Yorktown and En¬ 
terprise, authorized in June 1933, were 
laid down in May and July of the fol¬ 
lowing year at Newport News. The 
contract price for their hulls and mach¬ 
inery amounted to $38,000,000, but the 
actual cost worked out at a consider¬ 
ably higher figure. Including arma¬ 
ment and aircraft, these ships cost 
around $25,000,000 each. They were 
launched in 1936 and commissioned 
for service two years later. Then- 
completion and final acceptance by the 
Navy was delayed by serious mechani¬ 
cal defects which developed in their 
engines and boilers. In the Yorktoum 
this trouble necessitated the replace¬ 
ment of the reduction gearing and of 
more than 1200 boiler tubes. 

The Yorktown and Enterprise are 
761 feet long on the water-line, 809 1/2 
feet over-all, and have a beam of 83 1/4 
feet and a mean draft of 21 2/3 feet 
Their flight deck, which commences 
some 15 feet short of the bow and ex¬ 
tends about the same distance beyond 
the stern, is approximately 800 feet 
in length. 

These ships carry eight 5-inch, 38- 
caliber “dual purpose’* guns, sixteen 
1 .1-inch anti-aircraft machine guns, 
and numerous smaller weapons. The 
(Please turn to page 82) 
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Motion Study Goes Human 

Workers Co-Operate in Achieving Increased Production 
Efficiency Through Time and Motion Research 


ALBERT RAMOND 

President, The Bedew Co., Inc. 

A t a table in a factory office a 
i lone watcher sits behind a 
portable movie projector, facing a 
portable screen. As he watches the 
screened action, he writes occasionally 
on a sheet of paper—writes a kind of 
engineering shorthand. And this 
watcher differs further from the ordi¬ 
nary movie fan in that never does he 
say, “Well, this is where 1 came in,” 
and get up and walk out. Rather, he 
sits through the same sequence over 
and over; and as his film, in the form 
of a loop that does not require re- 
threading, spins through his projector 
again and again, he goes on writing. 

Now he snaps off the projector 
motor switch and, operating the 
machine by hand, examines his picture 
frame by frame And still he writes. 

. . Thus, with the aid of motion pho¬ 
tography, which suffers no slips of 
memory, overlooks no details, and 
measures time in thousandths of a 
minute, modern-day scientific man¬ 
agement goes about the task of stream¬ 
lining production methods in many of 
America’s war industries, conferring 
benefits alike on worker, employer, 
and on the all-out war effort. By means 
of movies, filmed in electrically-driven 
cameras whose speed is synchronized 
precisely with the speed of the pro¬ 
jectors, production engineers are en¬ 
abled to study workers’ motions in 
order to improve and simplify methods 
of work. 

Motion study is but one of the tools 
in the modern production engineer’s 
kit. Scientific management, an exten¬ 
sion of a field first explored by the late 
Frederick W. Taylor, concerns itself 
also with such matters as time study 
and establishment of production quotas, 
plant layout, planning, scheduling and 
routing of the production flow, train¬ 
ing of workers and supervisors, and 
incentive plans to reward workers 
equitably for extra effort. 

And in every step of the procedure 
of improving production and man¬ 
agement methods, modern-day scien¬ 
tific management enlists the workers’ 


interested co-operation, thus insuring 
between management and labor the 
wholehearted kind of teamwork that 
America’s wartime production job de¬ 
mands. The techniques employed pro¬ 
duce substantial results. 

To cite a recent instance, produc¬ 
tion engineers, in a plant that produces 
gun mounts and earth-moving equip¬ 
ment, helped increase output in a 
bottleneck department by 102 percent. 
Meanwhile, thanks to the workers’ 
increased productivity, wages went up 
while costs declined. 

IN this instance, it was the engineers’ 
■ findings, derived from study of the 
movie records of workers’ motions, 
that led directly to the department’s 
improved achievements. Here, as in 
many other instances, motion study 
disclosed a need for jigs and fixtures 
for holding and rotating heavy work; 
and here, as has often been found in 
other cases, the installation of jigs and 
fixtures not only stepped up production 
but also reduced the workers’ fatigue 
and contributed to their safety 

Let’s look as this last-mentioned 
phase of the matter more closely. As 
the engineer - turned - photographer 
watches his movie film unroll, he keeps 
vigilant watch for signs of wasted 
energy—signs that experience in simi¬ 
lar studies in many other plants has 
taught him to expect. 

Let's assume that, in the course of 
his step-by-step survey of the opera¬ 
tions in a plant department, he has 
set up his camera and photographed 
a worker’s cycle of operations at a 
punch press Now, as he sits behind 
his projector to run off and to study 
the photographed record in detail, the 
engineer watches for the answers to 
such questions as these. 

Are the worker’s motions symmetri¬ 
cal—that is, do the right and left 
hands reach, grasp, carry, hold simul¬ 
taneously ; or does one hand frequently 
wait for the other? Is the work so 
arranged that motions are short and 
smooth; or are they long and jerky? 
Can the working surfaces be so ar¬ 
ranged that work need not be picked 
up, but may be slid into place? Can 
the weight of the work be reduced? 


Are there periods 'during which a 
hand or an arm must assume a cramped 
position—perhaps to hold work in 
place—and will a jig or fixture reduce 
fatigue and enhance accuracy? 

Thus, step by step, the engineer diag¬ 
noses. Next he prescribes. Motions, 
work arrangement, jigs and fixtures— 
all details are noted that need correct¬ 
ing. On paper he creates an improved 
work-cycle. Then, back at the punch 
press, the new routine is explained to 
the pressman. 

“Looks better,” the pressman con¬ 
cedes. 

“Try it,” the foreman suggests. 

The pressman tries it and says, “It 
is better.” 

“In a few days, after you’ve got the 
hang of it,” the foreman tells him, 
“We’ll bring the camera back and 
shoot another picture. I think we’ll 
be surprised at the difference.” 

Seldom, however, is the engineer 
greatly surprised; experience has 
taught him that when the second loop 
of film comes back from the devel¬ 
opers it will run but half or at most 
two thirds the length of the first. That 
much motion and time will have been 
saved. And the engineer, having run 
the second version through his pro¬ 
jector for checking, may recommend 
still further changes in method, or he 
may file it away for future reference— 
and for use, perhaps, in training other 
workers. 

Thus, step by step through a depart- 
■ ment or through a factory, motion 
study discloses the little energy losses 
—losses that, added together, a few 
seconds here and a few seconds there, 
have been found to add up to hours 
and hours of time. 

Time study was mentioned a few 
paragraphs back. The primary object 
of time study is to measure work ac¬ 
curately and, by scientifically deter¬ 
mining normal rates of production, to 
obtain a yardstick for comparing what 
is being accomplished with what could 
be accomplished under reasonably ef¬ 
ficient conditions. Such a study, 
often coordinated with motion study 
—in fact, the two are frequently car¬ 
ried on simultaneously—makes possi¬ 
ble setting of equitable rates of pay, 
with extra reward provided for extra 
effort. 

Here must enter the workers’ en¬ 
lightened understanding. In one large 
plant the time-study man is the presi¬ 
dent of the employes’ union. Col¬ 
laborating thus, guided by accurate 
time studies, and allowing liberally for 
fatigue and other factors that influence 
production, both management and 
labor may feel sure that the wage 
rates that result will be fair. 
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Time study does even more than 
this. Because it records elapsed time 
in terms of productive and non-pro¬ 
ductive effort, it highlights time-losses 
and the reasons for them. These rea¬ 
sons may include defects in plant lay¬ 
out, or slips in planning and schedul¬ 
ing the production flow from machine 
to machine, or from department to de¬ 
partment. Or the losses may be due to 
delays in receiving materials, tools, or 
instructions. 

IN an ordnance foundry, better plan- 
■ ning and a complete overhauling of 
the method of compensation—permit¬ 
ting workers to earn more when pro¬ 
ducing more—resulted in increasing 
output by 110 percent. In this plant 
the erstwhile slowest worker now is 
the fastest. Methods had been im¬ 
proved. Potentialities ^r earnings— 
his own and his colleagues'—had been 
increased. Should he, who used to be 
the laggard, now become a one-man 
bottleneck and slow down a whole de¬ 
partment? Not he! Promptly, he 
stepped out in front; and, as a pro¬ 
ducer. at this writing he still leads. 

In a steel-casting plant that, among 
other things, makes anchors for war¬ 
ships. production engineers found that 
nearly everyone, at one time or an¬ 
other, stood around, waiting. The 
engineers found mouklers waiting for 
sand and for patterns. They found 
pattern makers waiting for orders. 
They found truckers, trundling their 
trucks through the aisles between the 
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Results of o Comoro anolysis of o 
simple bench operation consisting of 
placing a number of small spare 
ports in a paper envelope. The op¬ 
eration as originally observed took 
up the time of 1S6 frames of motion- 
picture film, in which one frame is 
one exposure corresponding to 1/1000 of a minute. The operation cycle was, there¬ 
fore, .156 of a minute. The most noticeable thing disclosed by this study is that the 
right hand (chart at extreme left) is working for the entire cycle, while the left 
hand is working for only .012 of a minute and is used for holding for .129 of a minute 
or about 83 percent of the cycle. By re-locating parts on the bench and re-allocating 
the work on both right and left hands, the total cycle was brought down to .099 of a 
minute (chart in center), a reduction of 36Vi percent. Then the stapler used to 
close the envelope was modified to be foot-operated. This permitted a further 
reduction of the cycle to .069 of a minute, or 30 percent more, giving a totol reduction 
in time, over the original of .nearly 56 percent (chart at right). With the foot-operated 
stapler, both hands are used in a productive manner oil of the time except that the 
right hand holds the parts under the stapler for a period of .003 of a minute 



* 



moulders, waiting for the moulders to 
get out of their way. 

Again the engineers prescribed re¬ 
arranging, rerouting, and rescheduling. 
Orders, it was provided, would go to 
the pattern shop fore-handedly enough 
so that patterns would reach the 
mouders on time. Sand would go to 
the moulders, not through the aisles— 
which were the moulders’ working 
space—but along the rear, and thus 
clear the working space for work. At 


one spot, a stoppage-point in plant 
traffic, a flight of stairs was replaced 
by a ramp to make easier the trip 
from one level to another. Rearranged, 
this plant stepped up its production 
96 percent—and workers' earnings 
went up substantially. 

To be sure, not always arc produc¬ 
tion delays so obvious: but, in times 
such as these, when production, be¬ 
cause of pressure of the war demand, 
often must be gotten out by main 



Taking a mavla from which Hma and motion stadias will b« moda 
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A motion-study engineer views o loop of film over and over again 


strength, even glaring delays are fre¬ 
quently tolerated because they seeth to 
be necessary evils. But trained "ob¬ 
servation just as frequently shows that 
these evils are not rtetessary^k all. 

Detailed study of ojioration* almost 
invariably reveals certain‘bottlenecks 
—sometimes divisions or whole depart¬ 
ments—the true effects, of which have 
not even been suspected. Thus, in a 
plant that makes seamless tubing for 
aircraft, job studies disclosed that 
stoppages in the annealing department 
could be eliminated by assigning cer¬ 
tain technical tasks to the personnel 
of the plant laboratoty instead of to 
production men as had been former 
practice. When the stoppages had 
been cleared, the plant's over-all pro¬ 
duction went up 42 percent. 

Not only in enterprises where op¬ 
erations are repetitive and more or 
less standardized, but also, in mainte¬ 
nance and repair work and in tho.se 
fields of industry where each succes¬ 
sive operation may differ from those 
that have gone before, modern methods 
of production control have stepped up 
output. For example, a warehousing 
operation that handles steel sheets, 
bars, angles, and other steel shapes— 
all essential materials in our indus¬ 
trial war program—ran far behind its 
service potential, until production 
engineering technique rearranged such 
warehousing functions as classifying, 
segregating, stacking, inventorying, 
and even cataloging. These improve 
ments, together with a replanning of 
the crane service, enabled the ware¬ 
house to improve its o\er all per¬ 
formance by 44 percent. 

S imilarly, it was an overhauling of 
layout and a lerouting of the flow 
of work that enabled production engi¬ 
neers to bring about a seeming miracle 
in the maintenance department of a 
great steel mill. In this mill, rearrange¬ 
ment of planning methods brought 
about production increases in four 
major repair shops, ranging from 
72 to 128 percent. Incidentally, with 
equipment scarce and with machinists 
becoming still scarcer, proper control 
of maintenance work in almost any 
kind of factory becomes increasingly 
vital. 

Fortunately, both lahgr and man¬ 
agement well realize today that in 
winning the war each side has a stake. 
On an ever-broadening front, labor 
has accepted as socially and economi¬ 
cally sound the principles of scientific 
management and has participated in 
their application. In part this attitude 
is the result, of course, of the war pro¬ 
gram. In part, and even more im¬ 
portant in the long run, it is the re¬ 
sult of the adoption by management of 


a broader, enlightened labor policy 
Through the years, one of labor’s 
major object mv* lias been gt eater se¬ 
curity. And because, thtough these 
same years, cflictemy came to he linked 
iti the wankers* minds with loss of 
jobs, the word became unpopular. 
Meanwhile management, having come 
to leali/e that m its employe lelations 
a good deal was lacking, had begun to 
overhaul its j>ersonncl policies and its 
methods of production control It is 
to fuither this oveihauling - this 
humanizing— of policy that present- 
day production eng meeting, far from 
laying aside the techniques of scientific 
management, now applies those tech¬ 
niques with labor’s eo-opetation 

A rf the methods of a faetoty to he 
i examined and improved ? Openly, 
frankly, and fully, supervisors and the 
production engineer talk the matter 
over with the men. Aie operations to 
he studied in detail ? The workers 
help. They know what is afoot and 
—more impoi tantly—they know why. 
Are wage rates to be established? The 
workers are taken into the procedure 
The workers do more. Tn instance 
after instance, having watched produc¬ 
tion engineering step up output, they 
have gone on the alert for opportuni¬ 
ties for still further improvement; they 
have conic to management and sakl: 

“Look here! Everything’s fine as 
far as we've gone; but we haven’t gone 
far enough. At least, you haven’t. Here 
is something you have overlooked.” 

That something usually turns out to 
be a managerial blind spot—a lapse in 
planning or supervision. The bottle¬ 
neck eliminated, the workers say: 

“O.K.! Now we can go places with 
this plant!" 

. Time after time, experience has 


pitned that a proper approach to a so¬ 
lution of the problems involved in in¬ 
creasing pioduction brings a favorable 
reaction from everyone concerned. 
A broader application of these prin¬ 
ciples—a development for which man¬ 
agement must assume the primary 
responsibility—-would provide a vital 
stimulus for our war effort. 

• • # 

IRON-GLASS SEAL 
Mad# Piulbla by 
Naur Invention 

TKill r seals between iron and glass, 
eliminating the need for nickel 
and cobalt, critical war metals, for 
w'ires leading into certain types of 
vacuum tubes, are now being made 
with a new development of Dr. Albert 
W. Hull and Dr. Louis Navias, Gen¬ 
eral Electric scientists. 

From early days of the electric 
lamp, a problem of construction has 
been to make a tight seal between 
metal and glass. It is also involved 
in making radio tubes. Even with tubes 
in which the glass shell is replaced 
by one of metal, the lead-in wires pass 
through glass insulating bushings. 

The difficulty is that most kinds of 
glass expand with heat at a different 
rate from that of the inetal. Glass 
and metal may be tight at one tempera¬ 
ture, but when they are heated, the 
glass will either crack or pull away 
from the metal, because the change 
in their dimensions is not the same. 

Platinum was used in the first elec¬ 
tric lamps, since it has nearly the 
same rate of expansion as the glass 
then employed. Various substitutes 
for platinum were devised which 



were satisfactory for lamp seals, 
though they were not adapted to the 
large seals used for powerful vacuum 
tubes, for example. However, Dr. 
Hull and others developed special 
nickel-iron-cobalt alloys for this last 
application. 

Since nickel and cobalt are used in 
many ways for war equipment, and 
their supply is extremely limited, the 
new invention of Dr. Hull and Dr., 
Navi as is an important one since, for 
certain applications, it permits tight 
seals to glass without their use. They 
have devised a series of glass compo¬ 
sitions which can be used with iron 
and certain iron alloys. One consists 
of 45 percent silicon dioxide, 14 per¬ 
cent potassium oxide, 6 percent so¬ 
dium oxide, 30 percent lead oxide, and 
5 percent calcium fluoride. The rate 
of expansion of these glasses is very 
close to that of iron. 

• • • 

FORGERY—Many forged checks can now bo 

dotoctod instantly at a bank teller's win¬ 
dow by means of an ultra-violet ray lamp 
developed in Westinghouse laboratories. Ail 
checks are cooted with fluorescent chemicals 
which glow brightly in the dark when irra¬ 
diated with invisible ultra-violet. Any erasure 
or change on the checks removes part of the 
chemical coating oven though the alteration 
cannot be seen in ordinary light. Under ultra¬ 
violet the tampered part of the check shows 
as a dark blotck. 

• • o 

STANDARD STEELS 
Qan Speed-Up Preduetlen 
Far War Needs 

PRODUcriuN of steel for war equip¬ 
ment is being facilitated as steel pro¬ 
ducers and consumers concentrate 
more and more on making and using 
a relatively small group of standard 
steels rather than literally thousands 
of special-order steels. 

The standard steels on which em¬ 
phasis is being laid consist of a group 
of 87 alloy steels and 77 carbon steels 
selected after a two-year period of 
study and research by top-ranking 
steel plant operating executives and 
outstanding metallurgists working 
through the American Iron and Steel 
Institute. Hitherto, carbon and alloy 
steels had been made in more than 
4000 different combinations of chemi¬ 
cal elements. 

Last year the groups of .standard 
steels represented approximately 90 
percent of the total output of carbon 
steel, 70 percent of the alloy steels 
made in open hearth furnaces, 85 per¬ 
cent of the electric furnace alloy 
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steels, and 100 percent of the stainlesw 
steels. 

In 1942 , it is expected that standard 
steels will constitute an even greater 
proportion of the total steel output. 

Steel plant efficiency has materially 
improved along with the greater pro¬ 
duction of standard steels, and both 
producers and consumers are sharing 
the advantages of large-scale produc¬ 
tion. 

Efficiency has been improved in 
many ways. By enabling steel plant 
operators to assign a furnace to the 
more or less continuous production 
of one class of alloy steel, such as 
chrome-molybdenum, the crews which 
work on the furnace on the, present 
round - the - clock schedule have a 
chance to improve their performance 
by specializing in producing that one 
class of steel. When a great variety 
of specifications had to be met, it was 
more difficult for the crews to develop 
a routine of high efficiency. 

Standardization also has resulted 
in fewer "off-heats” which must be 
discarded or diverted because they do 
not comply with consumer specifica¬ 
tions .—Steel Facts. 

PLANE CONTROL 
Made Smoother by 
Naw Rabtir Bushings 

Tiie development of a new material 
to be used for bushings and guides 
of the primary controls of an airplane 
lias just been announced by the re¬ 
search department of The Firestone 
Tire & Rubber Company. This new 
material is a composite construction 
of a special rubber compound, a spe¬ 
cial cotton fabric, and a new method 
of impregnating the assembly after 
vulcanization. 

Because of its elastic properties, 
bushings and guides of this new ma¬ 
terial provide, without restriction of 
action, a tighter fit than has previously 
been possible with conventional type 
guides and bushings. Combining shock 
absorption qualities and the ability to 
minimize lost motion, it contributes 
to smooth operation of the plane 

The new material is being used 
mainly in bushings and guides for the 
rudders, elevators, and ailerons of 
planes. 

REFLEOTOR 

Ftr Flaormtfltt Rslsasts 

Stiil ftr Otbir Usss 

Development by the fluorescent 
lighting fixture industry of a new-type 
reflector, constructed of materials not 
vital to war production, was announced 


recently by the Lighting Division of 
Hygrade Sylvania Corporation. An in¬ 
dustry-wide change-over to this type 
of reflector would release, for more 
critical war production, important 
quantities of steel currently used in re¬ 
flector manufacture. 

Because fluorescent lighting makes 
more efficient use of electrical power 
and provides more light of better 
quality, it is considered an extremely 
important factor in 24-hour-a-day war 
production. It is being used in a great 
majority of war production plants, 
and thousands of fixtures arc being 
manufactured for this purpose daily. 
The fixtures utilizing the new composi¬ 
tion reflector will employ only about 
1/3 as much steel as present fixtures, 
and thus the amount of steel made 
available for other war production will 
be considerable. 

Made of a specially treated compo¬ 
sition, the reflector is considerably 



Out come new reflectors 


lighter in weight than present re¬ 
flectors. General appearance, however, 
remains the same. The reflecting sur¬ 
face is the same high-temperature 
synthetic enamel used on many present 
Hygrade fixtures, and has equally high 
light reflectivity 

FIRE RESISTANT 
Roofing Proved In 
Qrnollng Toiti 

Few home owners think of the roof 
as one of the most fire-vulnerable parts 
of a building, yet sparks landing on 
combustible roofs have been responsi¬ 
ble for 55 of every 100 conflagrations 
in this country since 1900, according 
to figures compiled by the National 
Fire Protection Association. 

On the other hand, there are in¬ 
stances where fire, sweeping across a 
section of a city, has stopped when it 
reached a community in which fire-re¬ 
sistant roofs were in the majority. 

The choice of roofing, therefore, is 
not one for the individual alone, but 
for the community as a whole, to in¬ 
fluence. More than 600 cities and 
towns in the United States permit only 
fire-resistant roofing within their fire 
limits, and this number is growing 
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Left: Wind-blown flames melt asphalt, do not set roof deck aflame. Right .* Firebrand test 


almost daily. Either in peace or in 
war, such protection is a first line of 
home defense. 

Much of the credit for the present 
high standards of fire-resistant roofing 
belongs to the Fire Underwriters’ 
Laboratories in Chicago, which, as 
one of its many fire-protective func¬ 
tions, tests and classifies roofing ac¬ 
cording to the fire protection it will 
provide under actual fire conditions. 

Testing and classifying of - fire-re¬ 
sistant roofing is done by duplicating 
roof construction and fire conditions 
at the laboratories. A section of roof, 
built of wood like that of an average 
house, and covered, for example, with 
asphalt shingles, is placed on an in¬ 
clined framework before a wind tun¬ 
nel. In the mouth of the wind tun¬ 
nel there is a three foot wide gas flame 
This flame, with the gas pressure 
carefully regulated, is then blown 
against the surface of the roofing by a 
12-tnile-an-hour wind from the tun¬ 
nel. The flame is applied intermit¬ 
tently, two minutes on and two minutes 
off. To pass this test successfully, 
there must be no flaming on the under¬ 
side of the roof deck at tlu* end of the 
test period. 

To determine the protection which 
asphalt roofing—the most widely used 
fire-resistant roofing—will provide 
against the danger of flaming brands 
being blown on to it, further tests arc 
made with actual burning biands of 
various sizes. These are placed on a 
new test sample and allowed to burn 
themselves out. Here, again, the pe¬ 
riod should end with no flaming of 
the underside of the deck. 

A third test measures the ability of 
the roofing to prevent the spread of 
flames. In this case, a 1400 degree, 
Fahrenheit, flame is blown continu¬ 
ously against the surface of the roof¬ 
ing; the distance which it progresses 
is noted. This indicates whether the 
roofing adds any fuel to feed the fire 


These tests, combined with several 
others, determine whether or not the 
roofing is readily flammable, and 
whether or not it carries or communi¬ 
cates fire. 'J hey also show the degree 
of heat insulation the looling provides 
for the combustible structure under¬ 
neath and whether—in a fire— the roof¬ 
ing will slip from place and create a 
flying hi and hazard 

• • • 

WIRE—A strand of wire reaching from New 

York to Montreal, a distance of 469 miles, 
can be produced from o rod of tungsten 
5V4 feet long having a diameter slightly 
larger than a lead pencil. 

• • • 

TEST SAVING 
By Qtntratlni Electricity 
With Airplant Engines 

Ntvv airplane engines which once 
consumed great quantities of aviation 
gasoline but did no useful work during 
break-in runs now have been harnessed 
to produce enough electric power to 
supply all machines and lights in the 
factories where the engines are built, 
according to R. H. Wright, an engi¬ 
neer at the Westitighouse Electric & 
Manufacturing Company. 

“In this way, one new airplane 
engine on test actually drives machine 
tools producing parts for other engines 
and at the same tune saves electricity 
needed tor other war factories,” said 
Mr. Wright. 

The new power-producing method 
has been achieved by harnessing the 
airplane engines to ordinary electric 
generators of the type long used in 
small Diesel-electric powder plants. 
Westinghouse already has supplied 
one large airplane engine manufac¬ 
turer with 16 of the generators Mr. 
Wright continued: 

“Every airplane engine runs about 


half a day in a specially constructed 
test cell before it is built into one of 
our fighting skycraft. It is first given 
what aeronautical engineers call a 
‘green‘ run to unlimber it. Then the 
engine is taken apart, inspected, and 
i (‘assembled for a final break-in run. 

“In some engine factories, 40 or 
more of these cells are in use continu¬ 
ously. As a result, engine manufac¬ 
ture! s are among the largest users of 
aviation gasoline For example, in one 
plant, engines on test have burned 
more than 1.5(H),000 gallons of this fuel 
in one month.” 

By installing generators in test cells, 
each aircraft engine can produce about 
2(XX) kilowatt-hours of electrical en¬ 
ergy during its test runs Mr. Wright 
explained. Generators now in use in 
one factory will produce each month 
more than 4.(M)0,000 kilowatt-hours, 
worth about $24,000. That much elec¬ 
tricity is enough to supply the entire 
factory — driving lathes, drills, 
grinders, boring machines and other 
machinery used to manufacture air¬ 
plane engines—including lights. In 
less than two and one-half years, it 
is estimated the generators will pay 
for the additional cost of installation. 

The generators can also operate as 
motors to crank the stiff, new engines 
for their first trial run. Then, after 
the engines gain speed under their own 
power, the electrical machines auto¬ 
matically become generators, produc¬ 
ing power instead of using it. By 
measuring the amount of electricity 
generated, engineers can tell whether 
the engine is running properly. Such 
accurate checks are not possible when 
the engines drive propellers in test 
cells not equipped with generators. 

Jest cells that use generators can 
be built smaller and less expensively. 
Propellers make so much noise that 
their cells must be built larger and with 
sound baffles to keep them from being 
a civic noise nuisance. 
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RUBBER COMPANIES, AS CONVERTED 

The fact that rubber is vital to the conduct of a modern 
war has been hammered home so thoroughly that it hardly 
seems necessary to give it even one more tap. We can, 
therefore, in this column dismiss for the moment this well- 
understood fact, and also disregard the subject of natural- 
?*errwr-synthetic elastomers, to pass along to certain data of 
interest regarding the rubber companies themselves. From 
such data can be obtained a clear picture of the entire rub¬ 
ber industry as it stands today; from this picture can he 
deduced with some degree of certainty the general trend. 

When the average person thinks of the products of a large 
rubber company, the first thought is, quite naturally, of 
vehicle tires. Vet, in peace-time, over 30,000 different prod¬ 
ucts make use of rubber in one form or another and it is 
this versatility that makes rubber of such tremendous value 
in times of war. The manufacture of such a wide range of 
products calls for the application of research and engineer¬ 
ing knowledge of no small moment, and for a diversification 
of such knowledge in many fields that, ordinarily, would 
not be considered in any way related to the rubber industry. 
This knowledge—the fashionable word of the moment is 
“know-how”— is essential for progress in the commercial 
world of peace: in war-time it becomes invaluable to the 
country holding it. Up to the start of the w ar it led tM rub- 
l>er companies into many new fields, and in some measure 
prepared them for what was to come. 

As a result, a general suivey of the five largest rubber 
companies shows that all of them are managing arsenals 
Individual tire-makers arc producing in large quantities 
such war material as airplane sub-assemblies and anti-air¬ 
craft gun carriages. One company is turning out machine 
tools, while the industry as a whole is in production on bar¬ 
rage balloons for protection against enemy aircraft. Such, 
briefly, is the over-all view. Let's look closer at the five 
largest rubber companies. 

Goodyear: Normally the world’s largest tire producer, 
this company is now' rated as one of the largest suppliers 
of airplane sub-assemblies, supplying specified units to at 
least five aircraft plants. Also manufactured are airplane 
wheels and brakes, bullet-sealing fuel tanks for planes, 
rubber life-rafts, gas-masks, barrage balloons, semi-rigid 
airships for coast patrols, and so on. 

Operating factories in seven foreign countries, and own¬ 
ing rubber plantations in the Netherland Indies, Philippine 
Islands, Panama, and Costa Rica, Goodyear has the heavi¬ 
est foreign investment of any rubber company. 

Firestone: Now reported to be the largest producer in 
the United States of metallic clips for machine-guti car¬ 
tridges, this company is also manufacturing such non-rub¬ 
ber items as oxygen tanks, airplane wheels and brakes, and 
Bofors anti-aircraft gun mounts and carriages. Among rub¬ 
ber items being made are gas masks, life rafts, and tank 
track blocks. Tires, which ordinarily constitute 70 percent 
of Firestone's output, continue as one of its most important 
products. 

Although Firestone operates factories in seven foreign 
countries, its most substantial investment outside the United 
States is in rubber plantations in Liberia, on the west coast 

00 


of Africa. These areas have not yet felt the hand of war, 
and are considered to be highly valuable. 

United States Rubber: Manufacturing nearly every prod¬ 
uct made of rubber and being the country's largest producer 
of non-tire rubber products, U. S. derives only slightly 
more than one half of its total sales in normal times from 
tires and tubes. Thus the non-tire rubber requirements oc¬ 
casioned by war are of material benefit to this company. 
Barrage balloons, bullet-sealing fuel tanks, and rubber life- 
rafts are some of the military products which U. S. is mak¬ 
ing. 

Goodrich: Here is the one company of the five under 
discussion which has gone in heavily for development of 
the synthetic rubber field. At the same time, it has also 
broadened its operations in natural rubber. Credit is given 
to Goodrich for the endless rubber tread now being used on 
high-speed military scout cars, and for the de-icer for air¬ 
planes which operates by inflation and deflation of a rubber 
section on the leading edge of the wing. Also being made 
are balloon and airship cloth, bullet-sealing tanks, and mili¬ 
tary tires. 

In the field of synthetic rubber, Goodrich is found to 
be part-owner, with Phillips Petroleum Company, of Hy- 
car Chemical Corporation, the nation's largest producer 
of the petroleum-based synthetic, butadiene. Goodyear also 
makes the rubber-like synthetic known as Koroseal and, in 
1940, put into commercial production automobile tires using 
the synthetic rubber called Ameripol. 

General Tire and Rubber: Mainstay of this company's 
business always has been vehicular tires. But, some five 
years or so ago, there was opened a General plant for the 
manufacture of non-tire items. As a result, this mechanical 
goods division was ready to do its part in the war effort 
when required. Thus, the output of all types of tires is being 
supplemented by General's manufacture of barrage balloons, 
wind socks, gas masks, and molded airplane parts. 

That's the way the rubber industry shapes up in the 
present war effort. Add to the above the fact that each and 
every one of these companies is managing one or more gov- 
ernment-ow ned arsenals for the production of TNT, small 
arms ammunition, powder-bag loading, and so on, and it is 
evident that the rubber industry is doing at least its share in 
the present war. It is also obvious that it will come out of 
the war effort with a vastly increased amount of “know¬ 
how’' that the rubber companies will be able to apply to 
their operations in the field of peace-time production. 

STEEL IS PERFORMING 

Behind the iron and steel that are playing such an im¬ 
portant part in our war effort is an industry that has al¬ 
ternately been cursed and blessed throughout its existence, 
an industry that despite its size is sufficiently diversified 
and flexible as to have survived world-wide criticism and to 
have been ready for emergencies when they arose. 

Critics would have qs believe that the bigness of the 
steel industry, its financial strength and integrated man¬ 
agement, its ability to control valuable processes, are all 
undesirable features that should be overcome. But let those 
same critics see how the steel industry is meeting the pres¬ 
ent requirements of economical operation, is making exten¬ 
sive savings in the use of precious alloying metals, is oper¬ 
ating at virtually 100 percent capacity and, if they cor¬ 
rectly interpret the trends, they will realize that the very 
features which they criticised most loudly are those features 
which are making it possible for the steel industry to con¬ 
tribute largely toward winning the war. 

—tUt SMtou 
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"GET TOUGH" 

//i 

I N war you cannot afford the luxury of squeamishness. 
Either you kill or capture, or you will be captured or 
killed.” Not pretty but, unfortunately, factual to a ghastly 
degree for both armed forces and civilians in today’s world. 
The quotation is from Captain W. E. Fairbairn, formerly 
of the Shanghai Military Police, lately instructor of the 
British Commandos, and now on loan to our own armed 
forces. The Captain's new book. “Get Tough.” embodies 
his years of experience in the art of rough and ready self 
defense and offense with the hands as one’s only weapons. 
It is not nice reading. It tells casually and coolly how to 
gouge, break an opponent’s arm, leg, or neck—hut, unpleas¬ 
ant as the subject matter may prove to many readers, its 
underlying philosophy is the only acceptable one for 
Americans who desire to continue “our way of life.” 

It's about time we did get tough In six months of war 
we have lost thousands of men, hundreds of ships, untold ton¬ 
nages of food and war munitions—which, nevertheless, our 
taxes must pay for- to say nothing of the Philippines, Wake 
and Guam Islands, and portions of the Aleutians. We lost 
face with other nations, both fiieud and foe. and, worst of 
all, we lost sonic of our own sell* lespeot. What did we win? 
We won the battles of the Coral Sea and Midway Island 
and many smaller engagements, tactically important, but 
hardly compensatory with our losses 

These comments have nothing to do with om aimed 
forces. At Pearl Harbor, Wake, Bataan, Corregidor, on the 
seas, and in the air our fighting men have indelibly recorded 
their toughness in their own blood on the pages of history’s 
newest tome. But what of the i est of us ? 

We were a tough people during the dark days of 76 and 
the long yeais that followed. We weie tough in 1823. when 
a man in the White House spoke important words to all 
the world, words later called the Monroe Doctrine We got 
“that way” after the Alamo, when the battleship Maine was 
sunk; when a Kaiser and his henchmen torpedoed shiploads 
of our women and children—but are we that way now? 

That fellow, Schickelgruber. and his pesky little yellow 
cousins in crime think we aren’t. For their own sound 
reasons they do not question the hardihood of the boys in 
blue and khaki—but what of the rest of us? Are we tough 
enough? Do we realize that this Thing that is loose on 
our gory globe is so big, so strong, so ruthless that unless 
we in the United States all get tough—and soon—we may 
suffer the loss of many idealistic and realistic tilings, things 
that will make the present commodity shortages seem ex¬ 
tremely picayune ?—A D.R , //'. 

WHAT'S AN AMATEUR? 

The amateur works because he cannot lielp it, impelled 
by a love of the work he does. 

Today the amateur home mechanic is helping to win 
the war in at least three specific ways: as a “bits and 
pieces” machinist bending over a cellar lathe at home after 
regular working hours while the owls hoot outside; as a 
repairman reconditioning firearms for home-guard uses; 
and as a precision optician making parts of the optics of 
armament to fight Hitler. 

All three of these amateur movements have been organ¬ 
ized and are now in actual production. The results they have 
given are changing the meaning of the word amateur. What 
is an amateur? 


The trouble with this two-headed word is that it means 
two different things that sometimes actually inarch in 
diametrically opposite directions. It means, first, a dilet¬ 
tante who makes a superficial pretense. But it also means 
a man who practices an art for the love of it. Now, when 
it turns out, as it is turning out more and more often, that 
the man who piactices an art for the love of it equals, or 
even excels, the professional who works mainly to earn a 
livelihood and sees little romance in what he does, the word 
amateur comes to connote something not derogatory hut en¬ 
tirely good 

The program for home machinists has Inren described in 
other publications. Hundreds of lathes and other machine 
tools in cellar and attic shops have been put to work on bits 
and pieces of armament, their owners Incoming sub-con¬ 
tractors. 

The National Rifle Association has organized those of 
its members who are gunsmiths in a program for recon¬ 
ditioning old rifles of standard caliber. It also is endeavor¬ 
ing to round up foi similar uses as many as possible of the 
old Springfield rifles which had been sold to private indi¬ 
viduals and to put them to better uses than lying in attics. 

Scientific American, since last autumn, has quietly or¬ 
ganized in a program some of its thousands of amateur 
telescope makers. A limited number of these advanced 
workers have already demonstrated that the amateur who 
works mainly for the love of the work, or for the hate of 
Hitler’s regime, can successfully do precision optical work 
of a grade of difficulty that is looked upon even by most 
professionals as ultra, and which some of them find it 
prudent not to tackle. Several of these amateurs now hold 
primary contracts, and some of them, if they continue to 
make good on the piomise contained in their preliminary 
successes, will no doubt lie able to expand their home shops 
into much larger plants 

There is today far less tendency to look down the nose 
at the amateur than there was a generation ago, for the 
amateur has proved up in too many ways. The classic ex¬ 
ample of this proof was the help given in World War I 
by the American Radio Relay League, about which every¬ 
one has often heard. The War Department discovered that it 
had among those amateur “hams” a huge reservoir of 
virtual virtuosi in radio engineering. Since then it has ken 
far easier for amateurs of any kind to get a straight-faced 
hearing, and today the professional who low-rates the 
amateur is likely to be warned by some other professional 
that he had “better look out, or that fellow you scorn will 
soon be catching up and blowing on the back of your neck.” 

There is no longer even any need for thc^amateur to 
over-compensate by being cocky and assertive. In most 
places he meets with an honestly co-operative reception and 
an intrigued inteiest in what he is trying to do. Sometimes 
the professional envies him, for the amateur hasn't had his 
fun spoiled by having to make a living from it.— A.GJ, 
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Housing on tho Double Quick 

Factory Production-Lino Methods Applied to Speed 
Construction and to Conserve Building Materials 


batts laid between the ceiling joists: 
walls and ceilings are painted. Double 
houses have special soundproofing in 
the party wall, the insulating strips 
being zigzagged between studs facing 
each way to entirely break the con¬ 
nection between the units. 

The supervisory men responsible to 
the assistant general superintendent 
were in charge of certain operations 


GEORGE MICHELSON 

Vke President, J.Rtotnik 
Company, Boston, Man. 

O N a 600-unit housing develop¬ 
ment to accommodate person¬ 
nel at a Navy Yard, practically the 
only tool the carpenters used in the 
field was a hammer. The explanation 
of this unusual operation was complete 
pre-cutting of all lumber, each piece 
being plainly marked when cut and 
stacked near the fabrication yard. 
When the foundations were ready, the 
lumber for the floor of one building 
was hauled to point of use, followed, 
as required, by all the framing lumber 
and then by plumbing, roofing, and 
electrical materials. Trim and interior 
finish came to the work cut to size 
and was completely assembled in a 
job fabricating shop. Erection utilized 
production-line methods, a crew doing 
only one operation on a house, then 
passing on to tl>e next building. 

Pre-cutting and assembly-line tech¬ 
niques were adopted by the contractors 
to conserve material and to meet an 
expected shortage of skilled help in 
an area where little construction had 
been done in the last ten years. This 
solution of the labor problem was based 
on the expectation that an unskilled 
man would become efficient quickly by 
working at the same job day after 
day. 

Before ground was broken the con¬ 
tractor analyzed carefully the opera¬ 
tions necessary for construction, and 
agreed on 22 essential operations for 
the construction of the one-family units 
with only one more operation neces¬ 
sary for the double units. The next 
step was to estimate the number of 
man-hours required to perform each 
operation and select proper size crews 
to keep each portion of the work “in 
step.’’ Sufficient crews were then or¬ 
ganized to insure the desired overall 
progress on the project. 

# Field supervisory forces consisted 
of a general superintendent to whom 
an assistant general superintendent, 
the expediter, and the office manager 
reported The assistant general super- 

Courttsy “Engineerini News*Record." 


intendent held direct supervision over 
field engineers, inventory control of 
warehouse and mill, assistant superin¬ 
tendents in charge of subcontract 
work, and operation superintendents 
directly responsible for several team 
captains in charge of small groups on 
the various essentials of construction. 

The 600 dwelling units of the de¬ 
velopment are made up of 150 single 
units, 24 feet, 4 inches, by 28 feet, and 
225 two-family units, 24 feet, 4 inches, 
by 55 feet, 8 inches. Each family sec¬ 
tion has a living room, kitchen, two 
bedrooms, and bath. No basement is 
provided but full outside walls are car¬ 
ried below the frost line. A storage 
space 10 by 10 feet is floored in the 
attic with access through a 30 by 30 
inch scuttle. Heat is oilfired hot air, 
the heating unit (located in a kitchen 
alcove) supplying year-'round hot 
water. Electricity is used for cooking 
and refrigeration. 

Exterior w^lls are two- by four-inch 
studs at 16 inch centers with one inch 
wood sheathing, building paper, and 
creosoted wood shingles Roofs fol¬ 
low the same pattern as the walls but 
use composition shingles. 

Interior walls are 3/8-inch thick 
fiber hoard nailed to the studs, no other 
wall insulation being used: the ceiling 
is the same material but has insulating 


only, rather than over a particular 
area or group of blocks in which 
houses were being built. The contrac¬ 
tor’s plan of operations was to follow 
as nearly as possible the straight-line 
factory production methods except that 
the workmen move past the product 
in lieu of the product moving past the 
workmen. By organizing the work in 
this way, a minimum of non-working 
foremen were required. Within each 
group of men working on a particular 
operation was a team captain with two¬ 
fold duties. First, he was responsible 
for maintaining the rate of progress 
established for his “team”: secondly, 
it was his responsibility to his team to 
make certain that their materials were 
at hand. The exercise of these duties 
kept the teams alert and active. Each 
man. after an operation was started, 
quickly realized his importance to his 
team; a “ringer” posing as a car¬ 
penter was quickly routed out by his 
teammates to better their production 
rate. 

A system of inventory control was 
** set up to conserve material and 
prevent waste. The inventory control 
served not only this function but also 
alleviated the unskilled labor situation 
by supplying all possible parts ready 
to use, thus substituting routine opera¬ 
tion for general craft skill. In order 
to carry this out successfully, it was 
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Tress were corefully protected during house construction, and every care was 
exercised in locating the homes to take advantage of the contours of the site 


necessary that the proper amount of 
the materials required for each opera¬ 
tion be made continuously available 
to the craftsmen. If workmen were 
obliged to look for a piece of lumber 
or were allowed to exercise choice in 
the use of lumber, this method of op¬ 
eration would have failed. 

A carpenter shop 150 feet by 80 
feet was set up for the purpose of 
milling the framing lumber and build¬ 
ing up such sections of each house as 
it appeared could be economically pre¬ 
fabricated. The mill was made of ade¬ 
quate size so that when the milling 
operations were nearly completed, the 
mill could be transformed into a suit¬ 
able shop for pre-cutting the wallboard 
and also for setting up door frames 
and hanging doors and installing 
hardware. 

At the time that the engineering 
staff divided the job into the various 
operations, full-size details of every 
piece of lumber going into the house 
were prepared. This was carried out 
even to the preparation of blocking 
for plumbing fixtures. The next step 
was to determine which members could 
he economically built up and delivered 
to the house location ready for instal¬ 
lation. 

All the lumber was cut in advance 



Floor plan of half of o two-unit house. 
Single-unit plan is similar, but with a 
bedroom window in what here is a 
party wall dividing the two dwellings 

and, where possible, partially as 
sembled in the shop. Sills were cut 
for positions above and below windows 
and the short studs nailed to them in 
the proper length to fit in their marked 
position. 

Incoming materials were received 
by a stock control supervisor who as¬ 
signed them either to the warehouse 
or to the mill. Lumber assigned to 
the mill was placed upon gravity con¬ 
veyors which fed two lines of radial- 
mounted circular saws. Each saw was 
set to make one cut, after which the 
piece passed on to the next saw. For a 
hip rafter the first cut was a double 
mitre on the front end of the piece, 
after which it was measured to a 


templet and marked for two sitaight 
bevel cuts on the opposite end and then 
passed to the next saws until all cuts 
weie made Each piece was marked 
to show its exact location in the fin¬ 
ished work 

Excavation for water and sewer 
lines and for the outside walls of each 
house was carried to a depth of four 
feet Truck-mixed concrete was used 
for an 18-inch wide, 12-inch deep foot¬ 
ing under the exterior wall with 18- 
inch square footings for the interior 
columns Bricklayers then placed con¬ 
crete block walls and columns to the 
height required to accommodate the 
building to the existing ground 

The material for a complete floor 
system was collected on a truck at the 
storage yard and hauled to the build¬ 
ing site and piled—not dumped—as 
dose to the woik as possible (Skids 
and tractors were used during the 
spring thaw.) The exact number of 
pieces of lumber required were taken 
to the work and if one w'as broken it 
w r as returned to the yard for replace¬ 
ment or, if taken for other purposes, 
a special explanatory requisition was 
issued Unsatisfactory lumber was 
culled during the operations carried 
out in the carpenter shop Savings in 
waste, in rehandling of material, and 
in reduced confusion are believed to 
ha\ e compensated for the few trips 
necessary to the storage yard for re¬ 
placement material. 

Floor framing w'as started by laying 
stringers over the center piers, fol¬ 
lowed by floor joists set in place at 16- 
inch centers and lapped over the center 
stringer. Bridging, already cut for 
quick handling, was nailed in place, 
followed by the sub-flooring, not pre¬ 
cut, which was placed over the entire 


area; the edges were trimmed with a 
portable electric saw. Necessary open¬ 
ings through the floor were cut later 
by a special crew. 

As soon as the floor was laid the 
framing for the rest of the structure 
was brought to the site and piled so 
that material required first for con¬ 
struction was on top. The walls were 
assembled on the completed floor, the 
previously sawed-to-length studs, and 
sills with short studs, expediting the 
operation. 

pou owing the same procedure there 
■ was delivered to each house the ex¬ 
act quantity of side wall and roof 
paper, asphalt roof shingles, creosoted 
wood shingles for side walls, includ¬ 
ing pre-cut wood shingles for gable 
rake, window frames, sash, and wall- 
hoard. Doors were fitted, hung, and 
hardware installed at the mill so that 
they were delivered as a complete 
package to each house and the field 
work involved merely the erection of 
the unit in the rough opening left m 
the framing. Some of these details 
are shown in the illustration on the 
opposite page. 

Shipments of material from the 
warehouse or the lumber yard were 
made in accordance with definite 
schedules. Variations from the sched¬ 
uled quantities were reported immedi¬ 
ately, investigated, and rectified. Use 
of this method of controlling materials 
proved that building mechanics can be 
trained to follow schedules; that waste 
can be eliminated; that the cost of 
maintaining the inventory control sys¬ 
tem is much less expensive than the 
cost of waste; and that, at no extra 
expense, rubbish can he greatly re¬ 
duced. 
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Star of 1054 


Our Crab Nebula Proves to be a Guest-Star 
Strikingly Observed in China 900 Years Ago 

HENRY NORRIS RUSSELL, Ph.D. 

H««l of tht Department of Astronomy and Director of the Observe- 
!H7 9t S rktt * t0 * University. Research Associate of the Mount 
WMson Observatory of the Cameple Institution of W«shln«ton 


I N the western part of Taurus, due 
north of Orion, a fairly bright 
nebula was observed and catalogued 
by Messier. Later, some imaginative 
observer called it the “Crab Nebula/* 
Its sponsor must have had as lively 
a capacity for seeing figures in the sky 
as blessed the ancients who named the 
constellations, fot it is a somewhat 
irregular oval mass, which looks more 
like a potato than a crab—-but the name 
has stuck to it, and is now generally 
used, at least in Knglish. 

By whatever name it is called, it is 
one of the most remarkable objects 
in the sky. It is of moderate si/e, 
about 6' by 4' in extent, and shows the 
familiar nebular bright lines -forbid¬ 
den lines of oxygen and neon and 
ordinary lines of hydrogen and helium 
—all -superposed on a faint continuous 
background. So far, there is nothing 
unusual, but Lampland, at the Lowell 
Observatory in 1921, comparing pho 
tographs taken at an interval of eight 
years, found that the nebula was in 
motion, and measures by Duncan at 
Mt. Wilson confirmed this 
Later photographs by Duncan ex¬ 
tend the interval of observation to 
nearly 30 years, and reveal the char 
acter of the motion clearly It is illus¬ 
trated in our illustration (from Dun¬ 
can’s paper of 1939) The arrows 
show the observed displacements of 
each of the measured points, multi¬ 
plied by 17, so as to get the motion in 
500 years. 

It is evident that the nebula is ex¬ 
panding in all directions, and at a 
very rapid rate, astronomically speak¬ 
ing. Carrying the observed lines of 
motion back, they all pass close to 
the point indicated by the white dot 
which has been inserted in the figure 
(There is no such thing in the nebula.) 
The small discrepancies in direction 
probably arise mainly from uncertain¬ 
ties of measurement of the nebulous 
condensations, which are not very 
sharply defined. Carrying the motion 


back in time as well as in space, it 
appears that all parts of the nebula 
started from this central point at nearly 
the same time, about 800 years ago— 
the discordances being again attribut¬ 
able to uncertainty in the measures. 

This suggests almost irresistibly 
that the nebula owes its origin to some 
great outburst, about eight centuries 
ago, near the marked point, which 
ejected masses of gas in all directions, 
and with somewhat different velocities, 
whose persistent outward motion has 
resulted in the observed picture. 

IF sonic of these gas-masses were 
* thrown out almost directly toward 
the Earth, or away from it, they would 
appear to move slowly, even if they 
were really moving as fast as the rest. 
This explains why the central part of 
the nebula is also bright. 

A conclusive test of this interpreta¬ 
tion may he made spectroscopically 
If the light of the central region really 
comes partly from gas on the front 
side of the expanding mass, moving 
toward us, and the rest from gas at 
the rear, moving away, the lines in the 
spectrum of the first should be shifted 
toward the violet, and those of the 
second toward the red, giving double 
lines— somewhat like those in the 
spectrum of RW Tauri, described last 
month, but arising this tune from mo¬ 
tions straight out from the center, 
and not in a circle around it. 

Double lines were observed in the 
spectrum of this nebula by Sliphcr at 
Flagstaff in 1913. Spectra adapted 
to accurate measurement, taken by 
Mayall at the Lick Observatory in 
1936, showed that the velocity of the 
outward motion for points apparently 
near the center of the nebula was 1300 
kilometers per second in each direction 
—falling off toward the edge of the 
nebula—as we might expect, since the 
motion of points in this region should 
he nearly crosswise to our line of sight. 
This makes it certain that the nebula 


is realty expanding. Assuming that 
the rate of motion is the same in all 
directions, its distance may be calcu¬ 
lated. Duncan finds 1250 parsecs, or 
4100 light-years. The greatest diam¬ 
eter of the nebula, as we now see it, 
conies out about six light-years. 

This is not the first known case of 
an expanding nebula. The gaseous 
envelope surrounding Nova Aquilae 
of 1918 (which is still faintly visible, 
and still expanding, at a uniform rate) 
was undoubtedly formed by ejection 
of matter from the star, literally under 
our eyes. Hence, as soon as the ex¬ 
pansion of the Crab Nebula wa9 dis¬ 
covered, the suggestion was obvious 
that it oued its existence to sonic 
similar outburst eight centuries or so 
ago. Since the Crab Nebula is still 
fairly bright, the catastrophe which 
produced it was probably of extraordi¬ 
nary magnitude and visible as a very 
bright Nova. 

Lundmark, in 1921, pointed out that 
certain Chinese records described the 
appearance of a “guest-star” in the 
right part of Taurus, and in the year 
1054 A.D.—translating the Chinese 
constellation and year into our familiar 
system. This is almost 900 years ago, 
instead of 800, but it would hardly 
strain the observations of the fuzzy 
moving nebular condensations to fit 
them to this slower rate of motion, 
and the hypothesis that the Crab 
Nebula was produced by the outburst 
of a new star seen in China in 1054 
has ever since been regarded as prob¬ 
able. New evidence, just published, 
appears to settle the question in the 
affirmative. 

Professor Duyvendak of the Uni- 
■ versity of Leiden—a distinguished 
authority on matters Chinese—has dis¬ 
covered. in other ancient chronicles, 
several additional references to the 
“guest-star” which appeared in this 
year. For example. “In the first year 
of the period Chili-ho, the 5th moon, 
the clay chi-ch’ on (July 4, 1054) a 
guest-star appeared several inches 
south-east of T’ien-kuan (5 Tauri). 
After more than a year it gradually 
became invisible.” and from another 
chronicle: “It was visible by day, like 
Venus; pointed rays shot out from it 
on all sides; the color was reddish- 
white. Altogether it was visible for 
23 days.” References to this object are 
also found in chronicles written in 
Peking, and in Japan. These detailed 
records were evidently due to the be¬ 
lief that the appearance of this strange 
star was a portent of things to come; 
but they preserve information of much 
scientific importance which has been 
discussed by Professor Oort, of Leiden. 
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and Dr. Mayall, of Lick Observatory. 

The great brightness at maximum, 
combined with the known distance of 
the Crab Nebula, show that the “guest- 
star” of 1054 was a supernova of un¬ 
usual brilliancy. 

To be visible by day, like Venus, 
it must have had an apparent visual 
magnitude of about -4; but this is 
rough, for the Chinese had no way 
of estimating how much 
brighter than Venus it 
was. Even at this long 
interval, we may im¬ 
prove this rough value. 

The 23 days mentioned 
in the ancient chronicle 
evidently refer to the in¬ 
terval during which the 
star remained visible in 
the daytime. Now, three 
super-novae in distant 
extra-galactic nebulae have 
been well observed in re¬ 
cent years. Their light- 
curves were remarkably 
similar—the decline in 
brightness in 23 days after 
maximum being 1.3, 1.5, 
and 1.6 magnitudes. Hence 
it is reasonable to assume 
that at maximum the star 
of 1054 was 1.5 magni¬ 
tudes brighter than when 
it was last seen in the 
morning after sunrise, by observers 
who had followed it through the dawn 
The limit of visibility under these 
conditions is about —3.5 magnitude, so 
that the supernova at maximum must 
have been near —5. 

The region of the Crab Nebula is 
affected by the absorption of light by 
the thin dust-haze which is widely 
present in the Galaxy, and causes 
distant stars to appear fainter and 
redder than they would otherwise look. 
From measures by Stebbins and his 
colleagues, of stars in the same region 
and at about the same distance, it aj>- 
pears that this absorption amounts to 
about one magnitude. 

11 ad it not been present, the star of 
*■ 1054 would have been at maximum 
of visual magnitude —6, and brighter 
than any other celestial object on rec¬ 
ord except a few comets With the 
distance of 1250 parsecs, this corre¬ 
sponds to an absolute magnitude of 
— 16J4, or to nearly 300,000,000 times 
the light of the Sun. This might put 
a strain on our belief, were it not 
that the brightest recently observed 
super-nova, which appeared in 1937 
in the nebula I.C. 4182, had the well- 
determined absolute magnitude —16.6 
—just a shade brighter. 

Further evidence of the great bright¬ 
ness of the “guest-star” is found in the 


fact that, according to the Chinese rec¬ 
ords, it remained visible to the naked 
eye for some 650 days after its ap¬ 
pearance. The super-nova in I.C. 
4182 declined in brightness by \l l /j 
magnitudes photographically in this 
interval. The visual change was some¬ 
what less. Assuming the same for the 
earlier one, and that it was of the 6th 
magnitude when lost to sight, its maxi¬ 


mum comes out at —5. This, by itself, 
is a rough value; but it shows that all 
the data are consistent with the be¬ 
lief that the ancient and modern super¬ 
novae were extremely similar. It is 
very remarkable that so much infor¬ 
mation is still available about an astro¬ 
nomical event which was visible nearly 
900 years ago. 

No direct evidence is available about 
the later history of either super-nova, 
for that of 1054 sank beyond the reach 
of the naked eye and that of 1937 be¬ 
yond that of the 100-inch telescope, 
when the real brightness was, in each 
case, about 10,000 times that of the 
Sun. Wc can he sure, however, that 
the star which produced the Crab 
Nebula has not gone out. The emis¬ 
sion spectra of gaseous nebulae can 
be accounted for only on the assump¬ 
tion that some very hot star, within 
or close to the nebula, floods the gas 
with ultra-violet light of very short 
wavelength, which, in rather compli¬ 
cated but well-understood ways, sets 
the atoms of gas to shining. 

Almost at the center of the Crab 
Nebula is a very faint double star, 
with components of the 16th magni¬ 
tude. One of these appears to be a 
normal star; the other is very prob¬ 
ably the surviving remnant of the 
super-nova. In visual light, it is now 
about half as bright as the Sun. Its 


ultra-violet radiation must be enough 
to maintain the visible light of the 
nebula, and probably much other radi¬ 
ation invisible to us, It may then be 
concluded that it is still exceedingly 
hot—probably more than 100,000° 
even at its surface. Without “telling 
tales out of school” the writer may re¬ 
veal that an interesting discussion of 
this subject is soon to be published 
by a Western astrono¬ 
mer. 

Meanwhile, we may note 
that this nebula presents a 
very striking instance of 
the complications which 
arise in trying to apply 
our ordinary time-concep¬ 
tions to objects at vast 
distances. 

The “guest-star” ap¬ 
peared—to observers on 
earth—early in July, A.D. 
1054; but the stupendous 
explosion which gave it 
birth actually happened 
about 3000 B.C. We see 
it now as it was in 2100 
B.C. with an uncertainty 
of a few centuries affect¬ 
ing both figures in the 
same direction and to the 
same extent. It appears to 
us now as a gaseous cloud 
of six light-years in ex¬ 
treme diameter; but that was its size 
in 2100 B C. At present it must be 
almost 5 /z times as big—if. indeed it 
is shining any longer. 

W e cannot yet say whether the ini¬ 
tial star can keep up its extra¬ 
ordinary ultra-violet radiation indefi¬ 
nitely or whether it is still drawing on 
and slowly exhausting a store provided 
by the great cataclysm. Even if it has 
lemained without change for the 4000 
years and more that separate the star 
as we see it from the star as it is, 
the nebula must be much farther from 
the star, much more feebly illuminated 
and much fainter. If the star has 
cooled to an ordinary stellar tempera¬ 
ture, the light which the nebula re¬ 
flects must be much too faint to be ob¬ 
servable. 

What it is like now—or, more pre¬ 
cisely, what it will look like to the 
observers of A.D. 6000— is for the 
present a secret, perhaps to be re- 
\ ealed soon by theory, but other- 
wisc in the very safe keeping of 
light-waves which at the moment are 
neither here nor there, but are buried 
inaccessibly in that vast portion of 
space-time which Eddington, in one 
of his moments of inspiration, has 
called the Absolute Elsewhere.— 
Princeton University Observatory , 
June 3, 1942 . 
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Our Search for the Supernatural 

Dunninger Explains How Table-Turning, Once 
Explored by Faraday, May be Accomplished 


iimm 

I able-turning. Spiritualism. 

I Movements of tables, et cetera, 
attributed to the agency of spirits/’— 
Webster’s International Dictionary. 
Unabridged. 

More comprehensively, and accord¬ 
ing to Lewis Spence, author of “An 
Encyclopedia of Occultism/’ table 
turning is a form of psychic phenom¬ 
ena in which a table is made to rotate, 
tilt, or raise completely off the ground 
by the mere contact of the operator’s 
finger-tips, and without the conscious 
exercise of muscular force. The modus 
operand! is exceedingly simple. The 
sitters take their places around a table, 
on which they lightly rest their finger¬ 
tips, thereby forming a “chain,” as it 
is known in psychic circles In a few 
moments the table begins to rotate, 
and may even move about the room, 
seemingly carrying the experimenters 
with it 

This apparent phenomenon has been 
for years, and still is, in high favor 
among spiritistic mediums as an al¬ 
leged means of communicating with 
the spiritual world. The alphabet is 
slowly repeated, or a pencil is run 
down the printed alphabet, and when 
the letter the spirits desire to indicate 
is reached, the table tilts. Thus have 
been “dictated” sermons, poems, “in¬ 
formation” regarding the spirit world, 
answers to sitters’ questions, and, who 
knows—perhaps at Berchtesgaden, 
even the Nazi war strategy. 

'fable turning originated in America, 
spread to Europe, reached England 
early in 1853, where it became im¬ 
mensely popular. 

So prevalent did table turning be¬ 
come that men of science were urged 
to turn the light of scientific knowledge 
cm the “phenomenon” and to endeavoi 
to explain it on rational grounds. Fore¬ 
most among distinguished investigat¬ 
ors was the English scientist, Michael 
Faraday. By means of a simple appar¬ 
atus of his own devising Faraday 
showed that the movements of the 
table were due to unconscious muscu¬ 
lar action on the part of the sitters, 
who were thus, themselves, the auto¬ 
matic authors of the messages pur¬ 
porting to come from the spirit world. 
The conclusion drawn from Faraday’s 


experiments was that when the sitters 
believed themselves to be either press¬ 
ing downwards, or not pressing at all. 
they were actually pressing obliquely 
in the direction they expected the table 
to rotate—an expectation generated, 
possibly, by an advance statement, fre¬ 
quently on the part of the medium or 
leader, that the table would first move 
in such-and-such a direction. 

Then, as now, not all agreed with 
the conclusions pointed to by scientific 
experiments. Two of the earliest in- 



Raduono tilts 10-ounce table s 


vestigators became satisfied the table 
was motivated by a force radiating 
from the operators, a force they termed 
“extenic force.” Others were less ra¬ 
tional in their explanatory attempts 
and the public, on the whole, was dis¬ 
inclined to accept Faraday’s scientifi¬ 
cally reached conclusion. People 
seemed to prefer the spiritistic expla¬ 
nations, or the pseudo-scientific theo¬ 
ries which asserted that the “chain” 
of operators formed a sort of electric 
battery which supplied the table with 
vital energy, or, as it was then called, 
“electro-odyllic” force. Other explana¬ 
tions offered were odic force, galvan¬ 
ism, animal magnetism, and—strangest 
notion of all—the rotation of the earth. 

The apparent phenomenon of mov¬ 
ing, tilting, or levitating a table re¬ 
mains as much as ever an argumenta¬ 
tive question between those who 
subscribe to the tenets of spiritistic 
control and those who do not. On July 
21, 1941, Signor Raduano appeared 
before the Scientific American Com¬ 
mittee for the Investigation of Psychic 
Phenomena, and tilted—not levitated— 


a small table of his own, as well as 
one belonging to the Commodore 
Hotel. 

The signor was given complete free¬ 
dom to utilize powers which he prefers 
to term “psychic” rather than “super¬ 
natural” to tilt his tables, but his 
failure thus far to re-appear for simple 
tests before our Committee—in accord¬ 
ance with his own agreement—left no 
choice but to refer the matter to Chair¬ 
man Dunninger for an explanation 
, In presenting our Chairman’s views, 
it must be remembered that neither 
Dunninger nor the Committee main¬ 
tains the following method was em¬ 
ployed by Signor Raduano but until 
and unless the signor keeps his agree¬ 
ment to c'arry on his demonstrations 
under simple test conditions before the 
Committee, it will be accepted that this 
or some other mechanical device or 
means was utilized in Signor Radu- 
ano’s table-turning exploit of July 21, 
1941. 

The three-legged table used by the 
signor was his own property. This 
was in accordance with our policy that 
“demonstiators of psychic phenomena 
will be permitted to name and to work 
under their own conditions during the 
first seance or demonstration.” The 
signor’s table was constructed of 
papier mache, or some other extremely 
light-weight substance, it weighed only 
10 ounces, and was covered with a 
material resembling billiard-table-cloth 
in texture. Thus, the slightest friction 
between hands and table top w f ould 
tend to tilt the tabic. Whether or not 
the motion was accentuated by use of 
the right knee or the right foot cannot 
be factually stated, but one of the 
photographs taken at the time indicates 
that both these portions of the signor’s 
body were in close proximity—if not 
in actual contact—with parts of the 
table. The hotel table, at the right in 
our photograph, weighed little more 
than the signor’s special affair, and 
could likewise have been motivated bv 
friction between its top and the palms 
of the hands. When a newspaper man 
was asked to place bis hands on the 
outer, forward corners of the signor’s 
table, and when the signor had suc¬ 
ceeded in raising one table leg from the 
floor, the demonstrator removed his 
own hands, leaving the table poised 
on two legs, supported, apparently, by 
the palms of the newsman's hands 
The slightest pressure, even uncon¬ 
sciously applied by the reporter, would 
serve to maintain the poised position 
of the 10-ounce table. 

This report, supplementing the one 
in our March 1942 issue, closes the 
Raduano case, unless the signor desires 
to re-appear before our Committee. 
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Ships Off the Line 

Science and Ingenuity Help Produce Cargo Vessels for 
the Emergency—and for our Future Merchant Marine 


A. D. RATHBONE, IV 

I t's a long, thin room. It’s filled— 
even in the daytime—with light- 
perforated dimness, the unending, 
clattering roar of giant rollers squeez¬ 
ing huge steel plates, the machine-gun 
staccato of riveters, and the hissing 
overtone of acetylene cutting and 
welding appaiatus. This is an “as¬ 
sembly line” for production of Liberty 
ships, those 441-foot emergency cargo 
vessels that are now sliding off 
American shipways at the unprece 
dented rate of two a day— 
soon to become a near-mir¬ 
acle of three a day. 

This third-of-a-mile-long 
room, 300 feet wide, is the 
fabrication plant at one of 
Bethlehem Steel Company’s 
several shipbuilding yards, 
it’s never quiet; and into 
the great maw, which is the 
receiving end of the build¬ 
ing, are fed daily, from 
stock piles, enough steel 
plates to enable workers to 
cut, shape, and weld the 400 
hull-plates necessary in the 
construction of one Liberty 
ship. There are 16 ways in 
this yard. Throughout the 
United States there are now 
60 great shipyards aggregat¬ 
ing more than 300 ways. 

Together they will produce 
and put into service 2300 
ocean-going merchant ships 
by the end of 1943. Approximately 
1500 will be the 7200 gross-ton Liberty 
vessels; slightly more than 300 will 
be tankers; most of the rest of the 
ships will be the modern C-types, 
destined to form the nucleus of Ameri¬ 
ca’s great post-war merchant marine 
Some idea of our present merchant 
shipbuilding program may he had by 
comparison with similar efforts in 
World War I. The present plan is 
nearly twice as big in its five-year 
scope from 1939 to 1943 as was that 
of the other war in a seven-year period 
—2486 ships aggregating more than 
25 million deadweight tons, against 
1911 ships during the last war total¬ 


ing over 13 million deadweight tons. 

Why is it necessary for us to set up 
such a stupendous plan—a plan that 
will demand every ounce of energy 
for its accomplishment? There are sev¬ 
eral very sound answers 

'Fhe battle fronts of today are in 
evety far-flung corner of the world, 
and i equipments of our war-produc¬ 
tion and delivery set-up must, there¬ 
fore, depend on maritime commerce 
on a much vaster scale than ever be 
fore. Secondly, last time we had the 
use of cargo carriers from France, 
Italy, Japan, and other nations. It’s 


different this time. Add to these the 
deplorable condition of the shipbuild¬ 
ing industry and our merchant marine 
before hostilities broke out. Shipbuild¬ 
ing had fallen to its lowest level of 
production when the United States 
Maritime Commission was brought in¬ 
to existence by the Merchant Marine 
Act of 1936. Then we had but 10 
shipyauls, with only 46 ways capable 
of producing 400-foot ocean-going 
vessels—and half of those were oc¬ 
cupied with naval construction Sig¬ 
nificant, too, is the fact that between 
1922 and 1937 American shipyards 
produced but two ocean-going cargo 
vessels, other than tankers and liners 


• THIS 1$ A WAR OF SHIPS .... 
lUor Admiral Emory S. Land, Chairman, 
United States Maritime Commission, stated 
in the April issue of "Marino Engineering 
and Shipping News 1 ' that: "This is a war 
of ships! Amtrican shipbuilders end ship- 
workers hold the destiny and freedom of the 
notion in their hands. 

"Every hour lost in building a ship—no 
matter how it is lost—every work itoppago 
or slowdown—no motter why—is repudiation 
of that responsibility. . . . 

"Ships built in time are truly Liberty ships. 

'Too late, they wlH be slave galleys for 
Americans. 

'The men who build ships and the men 
who command thorn cannot fall America 
Knowing thorn as I do, I om confidant they 
will not fail." • 

A primary purpose for the establish 
rneiit of {he Maritime Commission in 
1937 was to devise plans for construc¬ 
tion of new merchant ships to replace 
worn, obsolete. American merchant 
marine ships, virtually all of which 
had been constructed prior to 1922 
I-ate in 1937 the Maritime Commission 
proposed to construct 50 ships a year 
over a 10-year period. From 
that modest beginning there 
has been a constant mush- 
looming of the program to 
the point where American 
shipbuilders now must pro 
duce an average of a little 
more than three ocean-going 
ships a day to meet the wai 
needs. 

The original annual quota 
of 50 ships was doubled 
when Hitler set fire to the 
world, it was doubled again 
in 1940, and, in January. 
1941. the yearly goal was 
set at 400. However, not 
only were the existing ship¬ 
yards—then 18, with 70 

ways—incapable of produc¬ 
ing more ships than already 
were .scheduled, but the 

limited capacity for produc¬ 
tion of turbines and gears, 
the most modern propulsion 
machinery for the C-types of vessels 
originally developed by the Maritime 
C ommission, had been fully absorbed 
by the then-existing program. That 
condition brought the Liberty ship— 
Emctgency Cargo Vessel—into exist¬ 
ence The maritime Commission was 

forced to adopt specifications for a 
ship propelled by reciprocating steam 
engines, a vessel not comparable to 
the already-approved Maritime Com¬ 
mission designs which called for the 
finest, most efficient, and swiftest mer¬ 
chant ships ever built—but, Liberties 
could be built faster, ever faster! 

Never before had the shipbuilding 
industry of any nation l>een called up- 
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on to utilize the ingenuity and effi¬ 
ciency necessary to produce 10,000- 
ton cargo ships in so short a time. 
Handicapped by lack of ways and 
yards, lack of steel, and a serious 
shortage of skilled workers and ex¬ 
perienced supervisory ability, Ameri¬ 
ca’s Maritime Commission and cargo 
vessel makers literally and figuratively 
rolled up their sleeves and went to 
work. They took a most important 
leaf from the automobile manufac¬ 
turers’ book—assembly-line and mass- 
production methods—and altered it to 
fit their needs. “Standardization” was 
the watchword. The Maritime Com¬ 
mission became the purchasing agent 
for everything that goes into the Lib¬ 
erty ships—from steel plates and 
engines to galley equipment and table 
linen, from windlasses and fuel-oil 
heaters to radios and gate valves. This 
ever-growing stream of thousands of 
items is retained in the Commission’s 
central pool and consigned to the 60 
yards as required. 

A spread-the-work program has 
placed orders for ships’ parts with 500 
large and small plants in 32 states. 
Everything is uniform, so that no mat¬ 
ter who makes it, it will fit in any Lib¬ 
erty ship. Worker training schools, 
under Maritime Commission authoriza¬ 
tion, are bringing out thousands of 
new skilled workers each month. To¬ 
day, more than a million are employed 
in our American shipyards. Pre-fabri¬ 
cation of many parts, as well as pre-as¬ 
sembly of units, was successfully ac¬ 
complished. Specifications were sim¬ 
plified to save time and essential ma¬ 
terials. Welding jbok the place of 
riveting-—Liberties* are 85-percent 
welded. More ways and more yards 


were built, almost overnight, and all 
were laid out, so far as possible, to 
permit straight-line production. Sched¬ 
ules were expedited from the originally 
contemplated six months for one ship 
to 105 days, with greater speed-ups 
still to come. All this took place dur¬ 
ing a feverish 1941. 

Then came Pearl Harbor. 

One niogth later President Roosevelt 
called for an expansion of this already 
huge program by another 50 percent, 
and a later directive brought the goal 
to 2300 ocean-going merchant ships 
by the end of 1943. 

Iet’s go back to that long, thin, 
dimly-lit room and see what manner 
of miracle is making this biggest ship¬ 
building program of all time click so 
well. 

The first step is to unload the steel 
at the railroad siding. The storage 
yard beside this Bethlehem plant— 
only one of many, remember—receives 
6000 tuns a week, and on one day re¬ 
cently 127 cars of steel arrived. Enor¬ 
mous steel plates are carried by crane 
and flat-car into the pre-fabricating 
plant, where they are cut and formed. 
Much of the cutting is done by an 
instrument called a Travograph, in 
which four oxyacetylene cutting tips 
simultaneously slice four identical 
shapes from 5/16-inch steel plates with 
extreme and continuous accuracy. In 
this shop two of these multiple cut¬ 
ters, working full time, cut enough 
storage tank pieces—and they are 
legion -to supply all ships produced 
by this yard. In Travograph cutting, 
as in all such steel cutting, or “burn¬ 
ing,” for ships’ parts, templates or 
molds, previously constructed in the 


mold-loft to full size of the ships' sec¬ 
tions! are used to insure accuracy. 
Measuring lines, identification marks, 
rivet holes, welding spots are copied 
from template to each plate or piece so 
that later workers will know what 
they have and where it goes. 

Farther along this 1380-foot assem¬ 
bly line the welders get in their work. 
As an indication of the extent to which 
arc-welding is used as the method of 
fabricating steel work one of the na¬ 
tions’ larger shipyards has installed 
enough welding equipment in an open- 
air assembly line to keep over 3000 
men busy operating more than 1000 
welding arcs 24 hours a day—and 
that’s only one shipyard! Frames/ 
deck sections, bulkheads, bow assem¬ 
blies’, and other parts are formed and 
fabricated. Someone estimated that 
approximately 35 miles of arc-welded 
joints are made by manual operation 
and more than 7yZ miles by automatic 
operation in each Liberty ship. On 
railroad flat-cars these sections are de¬ 
livered to the ways, where keels have 
been laid and hulls are beginning to 
take shape. 

With a precision that amazes the 
layman, the myriad parts unerringly 
find their way to their pre-destined 
locations. This is the job of the erec¬ 
tors and shipfitters, who can read and 



The wilder is vastly important in tha 
construction of our Liberty ship fleet 


understand the weird hieroglyphics 
painted on the parts and assemblies. 
A small army of reamers, drillers, 
riveters, chippers, “burners,” and 
welders swarm over the hull in what 
may seem the height of confusion, 
but in reality the co-ordination of 
plans, material, and labor in American 
shipyards is maintained on ail exact¬ 
ing scale, as proved by the reduction 
in construction time from the pre¬ 
scribed 105 days to three months in 
many instances, and recently a Liberty 
ship came off its ways 46 days after 
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Courtesy ‘‘Marine Engineering ami Shipping Views" 

A keel is laid, the hull begins to form, ond pre-fobricotod sections ore ploced 


the keel of the ship had been laid. 

When decks and hatchways have 
been installed, the ship is launched— 
still an imposing spectacle, even 
though more'commonplace these days. 
The ship moored to outfitting piers, 
welders, electricians, steam-fitters, and 
other artisans complete their particu¬ 
lar installations. Altogether, some 
500,000 man-hours arc needed to pro¬ 
duce one Liberty ship, and with in¬ 
creasing rapidity they are leaving 
their outfitting piers for their rigid 



From high above on tbo scaffolding, a 
Liberty ship has skeletonized form 


test runs; but this speed-up of build- 
in no sense implies sacrifice of ability 
or sea-worthiness. Rather, it is an 
other reflection of Yankee ingenuity 
and abilities. While Diesels are not 
available at present to power these 
Liberty ships, it will be possible to 
replace present propulsion machinery 
after the emergency is over with 
Diesels, or with turbines and gears, 
thus making them into faster and even 
more efficient carriers 

All along the line the Maritime 
Commission's central pool of supplies 
has functioned in providing material 
and parts with which to build a ship, 
get it into the water, get it completely 
outfitted, get it ready for occupancy 
and for cargo service. Now, with 
test run over, the ship okayed for 
immediate use, the Commission makes 
its last move before actual service 
Every single item is checked into its 
place. The larder is stocked, the pots 
and pans are in the galley, fuel tanks 


are full of oil, the furnituio in offi¬ 
cers’ and crews’ quartets is in place 
and in perfect order, water tanks are 
filled—nothing is lacking now but a 
crew, a cargo, and a destination. 

Across the bay from the shipyards 
arc great wharves and warehouses, 
filled to capacity with the manifold 
munitions of war. There, too, await 
the highly trained and doughty sea¬ 
men of the American Merchant 
Marine. After the Maritime Commit 
sion’s final inspection and acceptance 
of the ship at the fitting-out pier, the 
newest Liberty steams across the bay 
to those docks, in charge of a tem¬ 
porary crew. Her captain and his men 
take her ov'er, her holds are packed 
with every ton of war freight they can 
^tand, and she is off to brave the Axis- 
born dangers of war-tnne shipping. 
Through cargo transportation she will 
do her share to make the Seven Seas 
once again the safe world highways 
of commerce they must he for a new 
atid greater American Merchant 
Marine. 

It is significant that even during the 
stress of war, American ship operators 
are retained to a great degree in their 
normal industrial function. Although 
the War Shipping Administration has 
taken control of merchant ships, the 
title to most of them remains with the 
owners, who continue to supervise their 
operation as direct agents of the Gov¬ 
ernment. This policy of the Maritime 
Commission and the War Shipping 
Administration is indicative of the fact 
that war has not caused the abandon¬ 
ment of the prirpary objective of the 
Maritime Commission. If our mer¬ 
chant vessels survive the ravages of 
enemy action, war will have served as 
a medium for expediting our original 


Merchant Marine restoration program. 
And, with ship oi>erators retaining 
identities in the present maritime 
structure, they may, without serious 
dislocation, resume their previous 
status when peace comes. 

It seems clearly apparent that this 
nation will lie called upon for years to 
come to piovide the hulk of the ships 
and the sailors which will be necessary 



Umi i«v ‘JftivifM LiwnMfinf MO Snipping flaw*" 

Lortfors art stocked—"poop to nott" 


to restore economic balance and sta¬ 
bility to this war-shattered world. 
Never again should we allow our ship¬ 
yards to be disassembled. Never again 
should we permit our merchant fleet 
to reach the low level of efficiency and 
competitive ability which it attained 
in the post-war years following 1918 
With present capacity at our command, 
we can maintain the 1943 rate of pro¬ 
duction of 15 million deadweight tons 
—and even increase it—if future devel¬ 
opments show needs for additional ton¬ 
nage. 
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East-Coast Cattle Ranching 

A Vital Industry Gains New Life Through Scientific 
Development of Pasturage and of High-Quality Stock 


HAMILTON M. WRIGHT 


W ith wartime needs putting 
the demand for beef at an all- 
time high, the 1942 slaughter of live¬ 
stock in the United States is expected 
to include 28,000,000 head of cattle 
and calves, according to Secretary 
of Agriculture Claude S. Wickard 
Thus, the progress of the beef-cattle 
industry in Florida and the neighbor 
ing tidewater states of Georgia, the 
Carolinas, and Virginia, creating a new 
cattle country in the South 
Atlantic Seaboard, is be¬ 
ginning to assume an im¬ 
portant place in the na¬ 
tion’s economy Florida's 
1942 cattle population is 
already estimated at 1,500,- 
000 head by Floiida state 
authorities, but they say 
that Florida alone, w ith an 
estimated 25,000,(MK) acres 
of range land available 
for pasture improvement 
with newly introduced 
grasses, will eventually 
support a tremendous in¬ 
crease in this number. 

This prediction is under¬ 
standable in view of a 
statement by an experi¬ 
enced cattleman, who has 
raised beef cattle upon a 
large scale both in Wyo¬ 
ming and Florida, that he can raise a 
steer at an over-all cost of three dol- 


of Spanish stock first brought to Flori¬ 
da in the 16th Century, to produce a 
preponderance of first-rate beef cattle. 

In Georgia and North and South 
Carolina, where ten years ago a prime 
beef steer was the exception, thousands 
of acres of land withdrawn from the 
cultivation of cotton and tobacco by 
Government order arc rapidly being 
converted to improved pastures or to 
winter cover crops, including small 
grains and legumes, to provide feed 
for large numbers of sleek cattle. 

Centered in Florida, the industry 



Hereford! of home on o Florida range 

has swept swiftly up the Atlantic 
coast. Moss-hung plantations between 


What has caused the tremendous 
development of the cattle industry in 
the Southeast? The answer is, neces¬ 
sarily, not brief. The relatively mild 
climate for all, or a larger part, of 
the year, the availability of land for 
pasturage, good transportation, prox¬ 
imity of markets, all have contributed 
to make beef cattle a profitable ven¬ 
ture in the Southeast. Yet one must 
look beyond these propitious factors, 
important though they are. Cattlemen 
from Arcadia, Florida, to Rocky 
Mount, North Carolina, will tell you 
that without the collaboration of 
science the cattle industry in the 
Southeast could never have advanced. 

Truly, scientific achievement has ef¬ 
fectively shown the way to conquer 
at least three outstanding obstacles 
which, beyond the memory of the 
oldest stockmen in the Southeast, had 
barred progress in cattle raising. 
These arc, first, the cattle fever tick; 
second, lack of quality cattle; third, 
lack of improved pasturage and forage. 

In the short space of two 
decades, men of science 
have contributed enor¬ 
mously to the solution of 
these problems. The scope 
of their cumulative effort 
can well be imagined, 
when it is considered that 
not only animal hus¬ 
bandry experts, including 
nutritionists, but plant 
pathologists, agronomists, 
mycologists, bio-chemists, 
bacteriologists, and, not 
the least, far-sighted cattle¬ 
men, often volunteers for 
co-operative research, have 
led the frontal attack. Con¬ 
tributing, also, is the en¬ 
terprise of the County 
Agricultural Agents and 
other representatives of 
the United States Depart¬ 
ment of Agriculture, the extension 
services and experimental stations of 


lars a year on the Florida range, as 
compared with 15 dollars a year in 
Wyoming where cold weather makes 
prolonged winter feeding necessary. 

IIowe\cr, as recently as 1923 the 
most chronic optimist would not have 
dared to predict prosperity for Florida 
cattle. Fiom a low ebb at that period, 
brought about by the ravages of the 
fever tick, beef cattle in Florida have 
undergone a phenomenal change. With 
the practical eradication of this dan¬ 
gerous pest since then, thousands of 
pure-bred beef bulls, including Heic- 
fords, Black Angus, the huge Guzerat 
Brahma, and other superior beef types 
have been crossed and recrossed on 
the native scrub cows, descendants 


Savannah, Georgia, and Charleston. 
South Carolina, where rice, indigo, 
and cotton once supported lordly estab¬ 
lishments, have been transformed into 
cattle ranches Visitors last fall to the 
famous old Combahee Plantation at 
Whitehall. South Carolina, about 60 
miles below Charleston, witnessed 
the auction of 500 baby beef steers, 
the largest sale of its kind in that part 
of the country to date. Almost tno 
score of fat stock shows, where prime 
beef animals are exhibited for prizes 
and sold to highest bidders, have been 
held in Georgia and the Carolinas this 
past Spring. Many of these animals 
are used to breed improved stock and 
some have supplied beef to army camps. 


the state agricultural colleges, and the 
livestock and agricultural experts of 
the railroads. These agencies have 
been and still arc a potent force in 
educating the rank and file of stock- 
raisers as to how they can best benefit 
from the constantly expanding work 
of the scientists. 

All-out efforts to eliminate the fever 
tick had begun in the Carolinas in 
1917-1918 and in Florida several years 
later The native cattle of Florida 
had developed some resistance to the 
ravages of the tick through constant 
infection, though it was not unusual 
for a cattleman to lose from 10 to 15 
percent of his herd in late winter and 
early spring in areas where natural 
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pasture was at its worst at that time 
of year. Moreover, they were tough, 
stringy animals, of slight commercial 
value, (jrood beef animals, when im¬ 
ported. promptly died of fever One of 
the biggest cattle ranches, containing 
99,000 acres, near Arcadia, lost an en 
tire herd of imported Hereford bulls, 
worth $7500. in a single summer from 
fever tick infection. Leading cattle¬ 
men. with the assistance of Govern- 
ment and state officials, organized a 
concentrated drive to eliminate this 
destructive cattle pest. Corrals, chutes, 
and “dips” were created throughout 
the cattle regions, and the stock was 
dipped in tick-destroying solutions. 

Tick eradication also started fencing, 
which made the animals easier to get 
at and prevented infected animals from 
mixing with those that were tick-free 
At the present time no less than 12,- 
500,000 acres of range land in Florida 
are under fence. 

With the practical elimination of 
the fe^ er tick from the Florida ranges, 
pure bred beef bulls began to pour 
into the state. They were crossed with 
the already acclimatized native cows 
and the progeny again and again 
mated to imported stock. The imported 
blood most widespread now in Florida 
livestock is that of the Brahma, sacred 
cow of India, which can stand heat 
because it sweats like a horse, and 
which can go far for waiter and feed 
But the white-faced Hereford is also 
seen everywhere, and the state is now 
firmly established as a producer of fine 
beef caftle. 

The third step in the creation of 
Florida as a scientifically operated 
cow country is the sowing or sodding 
of nutritious, introduced grasses in 
place of native grasses Native grasses 


provide satisfactory seasonal grazing 
only; the native wire grass, for ex¬ 
ample, is liked by cattle only for two 
and a half to three months, after which 
it becomes tough, unpalatable. Im¬ 
proved grasses afford exceptional 
pasturage for eight or nine months 
or more of the year. Some of these 
improved pastures, in fact, will feed 
a steer all the year ’round. One of the 
biggest ranchers in south Florida win- 
tcr-fattens his stock on para grass 
pastures. Cattle like the introduced 
grasses better than the native. They 
fatten on them quicker and do not 
wander so much. 

O k Florida’s 25,000,000 acres of 
cattle lange, 3,000,000 acres so 
far have already been partially im¬ 
proved as pasture. This land requires 
only continued w-ork upon it to be rated 
as fully improved, capable of support¬ 
ing several times the number of cattle 
that now graze upon it In addition, 
there is much land to which carpet 
grass (A vonopus compressus J. which 
is now almost a native of our southern 
states, has spread. 

A dynamic change m Florida’s 
progress as a cattle state came in 1036 
At that time Florida cattlemen began 
large-scale planting of improved pas¬ 
ture with the financial aid of the Agri¬ 
cultural Adjustment Administration. 
Between the close of 1936 and Janu¬ 
ary 1, 1042, 360,(XX) acres of improved 
pasture were put in with the aid of the 
AAA. Florida is now proceeding at 
an even faster pace, last year, cattle¬ 
men in that state put in 156,000 acres 
in improved pasture, with government 
aid. 

An historic firm of Florida cattle¬ 
men, packers, and ship-owners are 


now operating two huge palmetto 
choppers on a day and night basis, 
clearing the ground of heavy palmetto 
growths for the sowing of pasture 
grass in the flatlands northwest of 
Lake Okeechobee in southern Florida. 
These machines comprise rotating steel 
drums, each weighted with 500 gal¬ 
lons of water and armed with eight- 
inch steel knives that reduce entire 
palmetto trees and the heaviest kind 
of shoulder-high palmetto brush to 
an appearance of chopped matchwood. 
They are drawn by Diesel Caterpillar 
tractors, each making a speed of four 
miles an hour Each machine clears 
an acre an hour. The combined clear¬ 
ance of the tw r o machines is, therefore, 
almost 50 acies a day. When the land 
has been cleared of palmettos, carpet 
grass is disked-in to start the pasture. 
The entire destruction of the palmettoes 
requires two additional applications of 
cutters, one year apart 

This sort of land clearance is going 
on all over the palmetto regions in the 
Florida cattle ranges. Within three 
months of disking-in the carpet grass, 
cattle are grazing on the new pasture. 
However, carpet grass requires three 
years to become firmly established, and 
it is helped by close cropping. 

Far to the North, yet within the 
(_ oastal cattle belt, which extends more 
than one thousand miles North and 
South, near Wilmington, North Caro 
Iina, a famous agriculturist and stock- 
man has developed a continuous graz- 
ing program for his dairy herd, by a 
scientific rotation of small grains, feed 
crops, legumes, and grasses. Eleven 
different crops are involved. This per¬ 
mits his cows to graze the year ’round 
in the open on rich, succulent green 
feed, and must be regarded as an im- 
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portant contribution to the livestock 
industry in the South. This plan, like 
others, which makes the animals do 
the work of harvesting in winter, is 
one of the factors that makes cattle 
raising in the Southeast so profitable. 
In this connection it should he pointed 
out, however, that the program repre¬ 
sents a highly perfected grazing plan 
and that the majority of beef and dairy 
stockmen in the Southeast limit them¬ 
selves to five or even as few as two 
crops on the list, although some cattle¬ 
men, farther South, carry their cattle 
successfully on improved pasture 
through the year. 

A favorite grass in south Florida is 
the para grass (Panicnm purpurascens 
or Patnnnn harbinode), well known in 
south Florida and originally intro¬ 
duced from Brazil, used both as pas¬ 
turage and also in silage in the winter 
feeding of cattle. This crass, a very 
fast grower, has been known to yield 
30 tons to the acre under favorable 
conditions. The density of this crop 
can be inferred when it is considered 
that there are 43,560 square feet in an 
acre, and that to attain this result each 
square foot must average a production 
of more than one and one-third pounds 
of the grass. This grass has creeping 
stems sometimes as long as 30 feet 
and as large as a lead pencil. It takes 
roots at the joints and makes an up- 
right growth of three to five feet. It 
has a tendency to choke itself by its 
thick root growth and must be disked 
before it is killed out by its own exces¬ 
sive vigor. 

Among othei grasses, especially de¬ 
veloped for beef cattle in Florida, are 
Napier or elephant grass, which at¬ 
tains a height of six feet, and a new 
cold- and wilt-resistant selection of 
Bahia grass. The selection of Napier 
grass, evolved by the agronomy de¬ 
partment of the University of Florida 


Above: The imported blood of tbe 
famous Brahma cattle strain is evi¬ 
dent in this herd of Florida cattle. 
Brahmas (a pure-bred bull is 
shown below) oro notable for their 
ability to withstand groat hoot 



College of Agriculture, represents but 
one of more than 4000 specimens of 
this variety of grass studied that would 
best meet cattle forage requirements 
in Florida. A new type of Bahia grass 
that is more cold-resistant and a better 
seeder than common Bahia, a native 
of Paraguay, has been developed by 
the United States Everglades Experi¬ 
ment Station. The painstaking selec¬ 
tion process, often requiring at least 
five years of experimentation before 
tbe grass is released to stockmen, is 
just one of the methods employed in 
evolving improved grasses for the 
Southeastern cattle industry. 

AT Moore Haven, west of I^ake Okec- 
chobee in southern Florida, one 
cattle buyer during the past winter 
secured fine results with winter feed¬ 
ing of cattle for the market by using 
in silage 15 tons of black strap mo¬ 
lasses to each 320 tons of para grass 
cut green. But now that molasses is 
getting scarce, it is proposed to use 
the residue from the citrus canning 
plants in a similar manner. Already, 


some 35,000 tons of dried citrus-pulp 
are being used as cattle feed per an¬ 
num. 

Florida and its sister tidewater 
states have undeniable natural ad¬ 
vantages for cattle raising. Mild 
climate and plenty of rainfall permit 
continuous grazing for nine months in 
the year in certain parts of this terri¬ 
tory and already for a full 12 months 
in other sections. Excluding transpor¬ 
tation facilities and proximity to 
markets, in both of which the Tide¬ 
water States occupy an enviable ad¬ 
vantage, the low cost of feeding cattle 
is the Circean lure that is proving ir¬ 
resistible to experienced cattle in¬ 
vestors from other parts of the coun¬ 
try. 

• • • 

LAWNS 

Grow Bos! Wbsn 

PlMtotl In tbs Pall 

T here has been considerable contro¬ 
versy in the past as to the best seed¬ 
ing time for lawns, but it is now gen¬ 
erally conceded that Fall is by far the 
best, according to a statement made 
by J. W. Lentz, Director, Scott’s Ad¬ 
visory Lawn Service. In spite of this, 
Mr. Lentz estimates that about 70 
percent of home lawn growers still 
defer seeding until spring; he stressed, 
in a recent interview, that spring 
grass seedlings are apt to perish with 
the advent of hot, dry summer 
weather. 

Farly September seeding is ideal, 
since the grass then has a good start 
before freezing weather. Even seed¬ 
ing done in winter months results in 
better lawns than when sowing is de¬ 
ferred until spring, for the seed will 
germinate during the early days of 
spring when the soil would usually 
he too soggy to work. 

FINBERPRINT 
Clmfffors WmHmI 
In War Jobs 

Fingerprint classifiers will be ap¬ 
pointed in Government service through 
an examination announced recently by 
the United States Civil Service Com¬ 
mission. The Bureau of Navigation 
in the Navy Department, the War De¬ 
partment, and othe^^ederal agencies 
in Washington may make appoint¬ 
ments. The salary is $1620 a year. 
There are no age limits. Since the 
last announcement for classifiers made 
by the Commission, the experience re¬ 
quirements have been reduced, and the 
field has been broadened to include 
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members of fingerprint clubs or other 
organizations who have had training 
in the Henry system of fingerprint 
classification. 

Instruction in the Henry system, 
and, in addition, three months of ap¬ 
propriate experience in that system, 
may qualify applicants. Their experi¬ 
ence may have been in Federal, State, 
or municipal bureaus, in the employ 
of private corporations or individuals, 
or in fingerprint clubs under profes¬ 
sional supervision. Proof of experi¬ 
ence njust be submitted Perfect vision 
is necessary. The written test will be a 
practical one on the identification of 
basic fingerprint patterns and classifi¬ 
cation under the Henry system. 

Applications must be sent to the 

Civil Service Commission. Washing¬ 
ton, D. C., and will be accepted until 
the needs of the service have been met 
'1'he forms for applying may be ob¬ 
tained at first- and second-class post 
offices throughout the country, or 
direct from the Commission 

« • • 

PAPER—Wood pulp (wholly or in port) is 

tho source of nine-tenths of American 
popor. 

• • • 

ASBESTOS SUIT 

Deslgno* for Rapid Use, 

Complete Protection 

new one-piece asbestos protective 
suit, which provides instant and com¬ 
plete personal protection against flame 
hazards in emergencies, consists of an 
upper-and-lower durable asbestos gar¬ 
ment securely sewed together, with 


‘r 


Flames can't ootor 
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helmet, gloves, and boots attached to 
completely enclose and protect the 
wearer. The unit prevents the entry 
of flame, insulates against heat, guards 
the head from injury by falling or fly¬ 
ing material, and enables speedy and 
effective work at the scene of emer¬ 
gency. 

The helmet of the suit is made of 
laminated Bakelite. asbestos covered, 
and with front and rear aprons to pro¬ 
tect the head and neck. A large win¬ 
dow of heat-resistant glass in,the hood 
permits unobstructed vision. 

Quick access to the suit, made by the 
Mine Safety Appliances Company, is 
provided by a zipper opening extend¬ 
ing down the front from neck to waist 
line. When closed, the zipper is pro¬ 
tected by a flap held in place by two 
arctic buckles Zipper fasteners at the 
wrist and lower sections of outside leg 
seams facilitate rapid donning of the 
suit. Wrists, ankles, gloves, and neck 
portion are flannel-lined for comfort 
Sole and heel of boots are reinforced 
with asbestos brake lining material, 
riveted in place for durability, long 
wear, and protection. 

The suit is made in a universal si/e 
only, with tabs at each side and back to 
adjust length. 


PHOSPHORESQENT 
Material In Skoot Form 
For Blackouts 

fabric sheet with a phosphores¬ 
cent coating on one side is now avail¬ 
able in rolls under the name Conti-Glo 
P-io. The material can be cut from 
its sheet form into strips and used to 
outline objects and obstructions so 
that they can l>e seen in the dark. 
For example, long strips may be ap¬ 
plied to the side of a stairway Qr along 
the wall of a room. Shorter strips 
may be used on the stair risers. 

The material resembles oilcloth in 
appearance and can be secured to any 
surface by tacking, by the use of ad¬ 
hesive tape, or by cementing in place. 

RESPIRATOR 
Koopt Oof Ditfi OiR ko 
Usod wHfc InkalORt 

\A/kiguing only half an ounce with 
its filter pad in place, a new respira¬ 
tor is useful in industry as well as in 
the treatment of certain respiratory 
ailments. 

This respirator, announced by Al¬ 
lergy and Medical Products, Inc., and 
shown in one of our illustrations, is 
reported to be very comfortable to 
wear. This is due to its light weight, 



Weight little, hot many utot 


plus the fact that the frame of the 
mask is composed of a thin sheet of 
metal which can he molded to the 
contour of the face and w'hich is held 
in place by an adjustable head band. 

A wire frame, attached to the bot¬ 
tom of the mask, holds the replace¬ 
able filter pads away from the nose and 
mouth, thus giving a large breathing 
area. 

For ordinary use where it is desired 
to keep dust from the respiratory 
tract, plain untreated filter pads are 
employed. 

For treating colds and other respira¬ 
tory infections, a few' drops of an ef¬ 
fective inhalant are dropped on the 
filter pad, enabling the patient to bathe 
his membranes continuously with the 
soothing vapors. 

STORED OARS 
Nood Oomploto Promotion 
Against DotorioratloR 

Unless you are prepared to take 
the necessary precautions, it may be 
thriftier to drive your car sparingly 
than to put it in storage for the dura¬ 
tion,*’ says T H Stambaugh, director 
of national service operations for the 
Hudson Motor Car Company, and 
continues: 

“If a car is stored for a year or two 
without precautions, it is doubtful if it 
can be put back in operation without a 
major repair job In addition, the 
owner is likely to find that his tires 
have deteriorated, the battery is ruined, 
and the car's finish is damaged. 

“I have no quarrel with—in fact, I 
commend—those individuals who want 
to store their cars for patriotic rea¬ 
sons. Nor will I argue about possi¬ 
ble savings in gasoline and oil if cars 
are taken off the road. Howler, 
preservation is one thing and waste is 
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another. To preserve, we will have to 
go the full way through preparation 
to make preservation a practical thing 
and not just a theory. 

“Persons who are considering stor¬ 
ing their cats for the duration to save 
tires should consider the fact that tires 
deteriorate when not in use. This is 
because normal operation of a car 
flexes the rubber and keeps it alive. 
Light—even artificial light—damages 
stored tires. All windows in the stor¬ 
age place should be blacked out and 
the car should be-blocked up to re¬ 
move the weight from the tires. Even 
then, there should be a certain amount 
of inflation during the storage period, 
calling for periodic checking. 

“When a car is placed in storage, all 
gasoline must be drained and then a 
half pint of mineral spirits, naphtha, 
or benzine must be run through the 
pump, carburetor, and engine to re¬ 
move every last vestige of gasoline. If 
this is not done, gum accumulates, and 
the valves may stick so tightly that 
they may have to he literally ‘ham¬ 
mered loose' from the guides. 

“Before this is done, the oil in the 
engine should be changed to a very 
high grade product and the engine run 
for 5 minutes Then 2 ounces of a high 
grade No. 10 motor oil should be in¬ 
jected in each spark plug hole and the 
engine turned over several times with 
the starter, so that rings and cylinder 
walls will he thoroughly covered with 
a protective coating. Failure to take 
this precaution may mean that when 
the engine is started after a long per¬ 
iod of storage the rings may be ‘fro¬ 
zen’ in the cylinders, and great damage 
could be done the engine when at¬ 
tempts were made to start it after the 
storage period is over 

“The radiator should not be drained, 
because moisture remaining in the cool¬ 
ing system could start rust formations. 
The cooling system should be kept up 
to full level at all times. A rust in¬ 
hibitor should be added to the coolant 
and if there is danger of freezing tem¬ 
peratures, anti-freeze should he added. 

“To prevent rusting, springs, frame 
parts, clevises, and other chassis parts 
should be sprayed with motor oil. All 
bright finished parts must be treated 
with paraffin wax after rust spots, if 
any, have been removed 

“To prevent deterioration of the lac¬ 
quer, the car finish should be thorough¬ 
ly washed, cleaned, and waxed. 

“Upholstery should he thoroughly 
protected from moths with a minimum 
of four one-half pound cakes of naph¬ 
thalene when placed in storage, and 
every 60 days thereafter with one half- 
pound cake. Openings around foot 
pedals should be protected with screen¬ 
ing or metal to keep out rats and mice. 


The body should be air-tight through 
closing all doors, windows, and venti¬ 
lators, so that the naphthalene can do 
its work. 

“Batteries deteriorate and should be 
stored Where they can be charged reg¬ 
ularly and the solution kept at the 
proper level.” 

• • • 

TRAIN—The hobby of ploying with toy trains 

now hot more thon 100,000 American men 
enthusiasts, who hove invested ot least $10,- 
000,000 in their equipment and support three 
hundred local clubs, three magazines, and 
a national association which holds annual 
conventions. One millionaire even has one 
of these miniature railroads installed in a 
Wall Street building, where it occupies two 
entire floors. 

• • • 

FOREST RADIO 
Antenna Needs No 
Insulation 

of the new devices for use in 
emergency radio communication, now 
aiding the United States Department 
of Agriculture’s Forest Service in the 
current and continuing fight against 
fires, is a simplified radio antenna per¬ 
fected recently at the Forest Service’s 
Radio Laboratory 

The new forest radio antenna has no 
insulator.% requires no elaborate in¬ 
stallation. and can be pre-tuned before 
installation. Costing but a small frac¬ 
tion of what the usual commercial an¬ 
tenna costs, it is called the PD 
(“plumber’s delight”) antenna by for¬ 
est rangers because it can easily be 
made from simple materials like pipe 
and fish poles and installed with the 
aid of a few plumbers’ tools. The fact 
that no insulation is necessary prevents 


power losses and reduced efficiency 
due to insulator leakage. Resistant to 
snow and ice, the antenna is especially 
suitable for lookout stations at high 
elevations. 

It is equally effective on wood and 
metal buildings. Another asset is that 
instead of representing a lightning 
hazard, it acts as a lightning rod, add¬ 
ing to the safety of the structure to 
which it is attached and of the oc¬ 
cupants. Reduced to barest essentials, 
the PD antenna consists of a vertical 
radiator, working against a ground 
established by four horizontal quarter- 
wave radials. For Forest Service radio 
frequencies, the antenna is only six to 
seven and one-half feet long. 

M0BIL0PSH0P 

Army Spectacle Wtarort Havt 

Ftwtr Worrits 

Overseas soldiers who break or lose 
their spectacles in camp or on the 
battlefield will have them repaired or 
replaced in the field by mobile optical 
shops, first of then* kind to be attached 
to United States field armies 

The first of these units, built by the 
American Optical Company, and com¬ 
manded by Captain J. R. Harrison, 
was designed at the request of the 
Surgeon General’s office. It contains 
optical machinery, 36,000 lenses, 8400 
frames, 600 pairs of extra temples, 
and 1200 spectacle cases A total of 
120 single lenses can be edged and 
mounted daily, which is estimated to 
be sufficient for the average require¬ 
ments of a field army of 300.000 men 

Approximately T5 percent of the 
men in the armed forces wear glasses. 
In World War T an optical shop was 
set up for the A K F 111 a suburb of 
Paris. As it was stationary, speedy 



Mobile Army eycgloss shop sotisfies requirements of a field army of 300,000 man 
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Men ! 

in the 

Armed Forces ) 

— Soldiers, Sailors, Marines — 
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American men who have severed their home 
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spectacle service to the soldiers in die 
field was impossible. A member of the 
present editorial staff of this maga¬ 
zine, whose glasses were broken in 
line of duty, was forced to journey 
to a distant city, find a French opti¬ 
cian's shop, and pay for the replace¬ 
ment from his own pocket. 

Tn the present war each soldier 
who wears glasses will have a copy of 
his prescription attached to his service 
record at the headquarters of his re¬ 
spective organization. When he needs 
glasses, he applies to headquarters 
for the necessary authorization, after 
which the optical unit swings into 
action. Thus, today, they are doing 
things better. 

IT’S IN THE SRYSTAL 
New Fm tff Mat 
PlgMiat Otvtrs Batter 

The patterns of the crystal* com¬ 
posing titanium dioxide—the whitest 
white substance man has yet found 
for making and keeping white paints 
white—are physically at considerable 
variance. One of the three known 



Pigments that go farthar 


types of titanium dioxide crystals is 
as compact as a clenched fist; the 
titanium and oxygen atoms in one of 
the other crystals are arranged in an 
open, loose fashion. Herein lies a 
minute difference of mighty signifi¬ 
cance. 

This pair of titanium dioxide crys¬ 
tals—left to right, in the picture—are 
known as rutile and anatase. Rutile, 
the chunky fellow, is a newcomer 
After ten years of research, the Krebs 
Pigment & Color Corporation, E. I. 
du Pont de Nemours & Company, Inc., 
is now able to make its whiter-than- 
white titanium dioxide pigment in the 
form of rutile crystals. 

Previously the pigment that revo¬ 
lutionized the formulation of white 
paints came in the form of anatase 
titanium dioxide—-which had more 
than double the hiding power of any 
previously available white pigment. 
Now, with white pigment available 
in rutile form, hiding power is in- 
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creased another 25 to 33 percent. To 
put it in another way, a rutile enamel 
can be used to cover one third greater 
area than an anatase enamel without 
any increase in the “show-through” 
of the background. The manufac¬ 
turer can make four gallons of paint 
with “Ti-Pure” R—the official name 
for the new rutile form titanium— 
where he could only make three with 
the anatase grade. And this is all 
due to the fact that the compactness 
of the new rutile crystal affords a 
higher index of refraction—or hiding 
power—than any other titanium pig¬ 
ment available today. Rutile titanium, 
in the language of the paint-maker, 
means more “covering power”— 
greater mileage for enamels and 
lacquers as well as white paints. 

• • • 

POWER—Start of long-distance transmission 

of aloctric power was recently recalled 
when the world's first alternating current 
waterwheel generators at Niagara Foils were 
returned to service for the duration of the 
war. Built in 1896, these 10 machines had 
been retired for 17 years as stand-by equip¬ 
ment. They were installed in the Edward 
Dean Adorns Station at Niagara Falls, by 
Westinghouse, 45 years ago to produce the 
power which was sent ever wires to Buffalo, 
New York, 20 miles owoy. 

a a a 

ROAD CORRUGATIONS 

t 

Oeutad by Air, Aeoordint 
H New Theory 

In a paper reported in The Journal 
of the Institution of Engineers, 
Australia, Alan Price recently dis 
cussed the cause of road corrugation 
on certain types of paved and uupaxed 
surfaces. He states that it is a mis¬ 
taken idea that corrugation results 
from the frictional action of motor 
car wheels. He points out that, if 
this were so, the corrugations would 
occur only adjacent to the wheel 
tracks, whereas actually they are 
found to extend right across the road 
width, and he postulates the theory 
that they are the direct result of air 
currents produced by the motion of 
the car. 

Observations and experiments are 
quoted by Mr. Price to show that 
wind, or air currents, have wave¬ 
lengths which eventually bring about 
“heaps” or corrugations at right 
angles to the directions of flow; in 
the case of a road, however, these 
corrugations do not occur exactly 
normal to the center line, but lie 
slightly forward from left to right. 
The reason for this latter phenomenon 
is that the air stream is not running 
parallel to the center line, because 
the camber of the road induces the 


current to follow the line of least 
resistance and to swerve somewhat 
to the left; this results in two sets 
of corrugations—one on either side of 
the pavement—parallel to each other, 
but frequently breaking step at the 
center, making this generally the most 
uncomfortable portion of the road on 
which to travel. 

BUST CUSHIONING 
Gfats-Ffbtr Patti Ftr 
Factory Blacketts 

A new blast-cushioning, incombus¬ 
tible glass-fiber material for blacking 
out war-production plants is designed 
to reduce damage from concussion and 
to provide protection against the 
spread of fire caused by incendiary 
bombs or explosives. 

Known as Fiberglas OC-9 Board, 
the new material is composed of fine, 
resilient glass fibers compressed and 
treated with a binder which gives it 
sufficient rigidity to serve as a self- 
supporting, fire-resistant material. The 
material can be faced with glass-fiber 
cloth, plywood, or other surfacing ma¬ 
terials. 

Experience in England has shown 
that even fairly distant bombing may 
prove highly destructive to industrial 
operations by shattering windows, 
scattering death-dealing glass frag¬ 
ments, and disrupting delicate instru¬ 
ments Although the concussion-ab¬ 
sorbing qualities of the compressed 
glass fibers cannot provide complete 
protection against nearby blasts, the 
resilient, light-obscuring and protec¬ 
tive materials may prove of definite 
value by absorbing part of the con¬ 
cussion caused by explosions. 

A recent demonstration of this 
panelling was the first showing of the 



lUducet damog* from bomb conamioni 
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use of glass-fiber materials for black¬ 
ing out existing industrial plants 
Large quantities of glass fiber prod* 
nets were, however, used for heat in¬ 
sulation and sound absorption in the 
fire and shatter-resistant walls, and 
the fire-resistant roofs, of two huge 
blackout bomlier assembly plants al¬ 
ready built. 

RISKY 

Blatk Widow spMor 
Moaaoa It No Joko 

In the “Annals of Surgery/’ Dr. II. 
T. Kirby-Smith cites evidence that 
privies are a major menace because 
they so often harbor the highly vene- 
mous Latrodectus mac tans. As ab¬ 
stracted in The Journal of the Ameri¬ 
can Medical Association , his findings 
show that bites by the black widow 
spider occur more frequently than is 
generally supposed. He has collected 
15 cases from the records of the Van¬ 
derbilt Hospital and has encountered 
nine cases during five years of private 
practice. Fourteen of the 24 patients 
actually saw the spider, and the his¬ 
tory and subsequent course of symp¬ 
toms of the other 10 leave no doubt 
that they were bitten by the black 
widow. 

Eleven of the bites were on the 
penis, four on the buttocks, one on the 
scrotum, one on the thigh, four on the 
arms and hands, one on the chest, one 
on the knee, and the site of one was 
not mentioned. 

Sixteen of the victims were bitten 
while in a privy. Twenty-two of the 
patients were male. Symptoms ensued 
from 5 minutes to two and a half 
hours after the bite. The bites were 
inflicted from April through October. 
There was 1 death. Death following a 
bite by a black widow spider is un¬ 
common. 

SPRAY CHECK 
Makts PoMlbla RapM 
Sttfy af lataaNoMH 

A precision sprayer and duster de¬ 
vised by scientists at the New York 
State Experiment Station, which 
make it possible to deposit fungicides 
on one half of an apple leaf, leaving 
the other half as a qjieck, are aiding 
in more rapid evaluation of the ef¬ 
fectiveness of new spray materials for 
the control of orchard diseases. 

“In the orchard/ 1 say the Station 
specialists, “the environment must be 
accepted as it is without control and 
the complexity of factors that affect 
the results make it difficult to come to 
any definite conclusions. Also, years 
of experimentation may elapse before 


conditions suitable for certain phases 
of a study are encountered. Orchard 
trials will always remain the final test 
of effectiveness of spray materials, but 
laboratory and greenhouse procedures 
which duplicate orchard conditions 
most closely provide a rapid and eco¬ 
nomical method of testing new fungi¬ 
cides, and also ojicn lip possibilities 
for much fundamental research about 
fruit diseases and their control.” 

Three different types of precision 
sprayers have been designed. For the 
most rapid testing of fungicides, par¬ 
ticularly sulfur, glass slides are 
sprayed with the materials under test 


T HIS is the new All-Navy 4< E” burgee. 

With its added star, it signifies that, 
for a period of over six months, production 
of Navy material has been apace of sched¬ 
ule. First flown in America over the Banach 
& Lomb plant, it is official Navy recogni¬ 
tion to B&L workers of their continued 
achievement in Production for Victory. It 
replaces the Bureau of Ordnance flag and 
"E” pennant awarded Bausch Sc Lomb 
July 25 , 1941 . 

The Navy "E” has always been an honor 
to be striven for, to lx* guarded jealously. 
On gun turret, battleship funnel, or the flag¬ 
staff of an industrial plant, it is a symbol of 
championship performance. But today, 
Navy officials—and the American public - 


and the spore suspensions of the de¬ 
sired fungus are applied to the slides 
to determine the comparative values 
of different sprays. More reliable tests 
on foilage grown in the greenhouse 
are made with a horizontal type of 
sprayer which makes it possible to 
spray one half of a leal, leaving the 
other half as a check.’ 

To duplicate orchard conditions, a 
small model orchard sprayer lias been 
set up in the laboratory. This does 
not give as accurate control as the 
precision sprayers, but very uniform 
and reproducible coverage is ob¬ 
tained by placing the potted trees on 


over America 

are anxious to see this award in as many 
places as possible. Because “championship 
performance” is what America needs today 
all down the line. 

Workmen at Bausch Sc Lomb are devot¬ 
ing to the specific implements of war, the 
experience and skills gained in the produc¬ 
tion of scientific optical instruments. Today 
the world depends on America’s men- 
Ixhind-thc-men-behind-the-guns to destroy 
the forces of aggression—that the ideals of 
individual freedom may survive. 


BAUSCH & LOMB 

OPTICAL COMPANY • ESTABLISHED ISM 


AN AMERICAN SCIENTIFIC INSTITUTION PROOUCINO OPTICAL GLASS AND INSTRUMENTS 
FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 
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difficult of access. It is claimed that 
this new brush will get into any space 
which is accessible for welding; it 
takes no more room to manipulate 
the brush than it docs to weld. The 
brush can be used in all standard 
power tools, whether air or electric 

FUMIGANT 
Kills Insists In 
Grain and Flour 

A new fumigant for grain and flour, 
highly penetrating and deadly to in¬ 
sects but harmless to humans, is an¬ 
nounced by the University of New 
Hampshire. The compound, chlori¬ 
nated nitroethane, is a clear liquid 
with a distinct but not disagreeable 
odor, stated to be safe to ship in ordi¬ 
nary containers. It evaporates read¬ 
ily oh exposure to the air, and the 
fumes penetrate quickly even into 
large masses of grain or flour A 
simple method of fumigating grain in 
cars consists of putting the chemical 
on top of the grain and then sealing 
the car. 

INDICATOR LIGHT 
Glvot Visual Indieatlon 
Of Cireuif Brtalt 

small panel indicator light which 
goes on only when an electrical cur¬ 
rent is broken is now finding use in 
railroad signalling equipment, in air- 



Operotes only when circuit is broken 


craft applications, and in many other 
circuits where a remote indication of 
trouble is desirable. 

When this indicator light, manu¬ 
factured by Littlefusc, Inc, i* in¬ 
stalled at any convenient point in 
connection with a remote control set¬ 
up, it works instantly, giving a plainly 
visible .signal. The lights are avail¬ 
able either with filament bulbs or neon 
lamps which will glow on currents as 
low as ioo microamperes. 

INTER’AMERIOAN 
Highway Now Mors Than 
HaH Complstsd 

Link by link, the great Inter-Ameri¬ 
can Highway is being built from 
the United States through Mexico, 
Guatemala, El Salvador, Honduras, 


Nicaragua, Costa Rica, and Panama 
to South America. Approximately 
3,500 miles of all-weather surfaced 
road is involved and more than half 
of it is already completed and open 
for travel, although the completed 
segments are not all continuous. 

The longest section of the Inter- 
American Highway which has been 
opened to automobile travel to date is 
a stretch of over a thousand miles 
extending from Laredo, Texas, 
through the greater part of Mexico. 
Most of this section is surfaced with 
asphaltic materials. It was actually 
started some 15 years ago. Each of 
the Central American countries has 
constructed an extensive strip of the 
highway bi t shorter lengths remain 
to he finished. Guatemala was the 
first to improve its entire mileage 
(300) for all-weather travel. Impass¬ 
able trails still exist at certain points 


along the route through Central 
America. However, completion is now 
within sight. 

Effect of the new highway will be 
far reaching. Tourists will find within 
easy range the historical land of the 
Aztecs and the early Spaniards, the 
floating gardens of tropical lakes, and 
the snow-covered volcanos M continu¬ 
ous mountain ranges. 

From the standpoint of business the 
highway will be especially important 
because it will open up rich producing 
regions of rubber, wool, hard rice, tea, 
cinnamon, camphor, coffee, quinine, 
copra, oils, varnibh gums, abaca hemp, 
and many other commodities including 
rare woods. 

The Inter-American Highway is 
being financed by the United States 
and by all the countries through which 
it passes. Its construction utilizes the 
latest tools of the modern world. A 
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SOUTH BEND 

Lath* Build#** For 98 Yaars 


LATHE WORKS 
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An Accurate Balance 

At a PRICE Within the Reach oi All 

« Laboratory Workers • Schools 

Experimenters • Field Workers 

Sensitive to 2/50 gram 
Weighs up to 100 grams 
Compact—No loose parts 

Modern* durable construction jjjP 

Small convenient size 
Handsome streamline design 

Now permissible lor auxiliary uss in drag ttorot (N. Y. C. Boiial B17.) 

Never before O balance with all Compact-Convenient-gote* not mown 

s laboratory table. Placed on the de 
mete except/olnof features! the busy technical executive, it will 

become indispensable. 

Finest Quality —Made of tested materials. 

Its construction will appeal to laboratories it* small site makes it possible to ca 
desiring the best equipment. The Bakelite on inspection and testing trips at a dii 
cup is unaffected by practically any sub* from the laboratory* It is small enou 
stance that can come in contact with it; the he carried under the arm or in an ove 
tool steel knife edge and agate bearing will 

give loag Ufe end eccuracy. >(NNRT RALANCI 


Extreme Sensitivity —Weighs to one deci¬ 
mal point farther than the uaual low-priced 
counter scales and serves nearly every 
laboratory purpose short of precise analysis. 
The capacity of 100 grama is ample for the 
delicate weighings made in the usual course 
of teaching, organic synthesis, experimental 
work, compounding, photographic work, etc. 


Compact-Convenient --Does not monopolise 
a laboratory table. Placed on the desk of 
the busy technical executive, it will soon 
become indispensable. 

Its small site makes it possible to carry it 
on inspection and testing trips at a distance 
from the laboratory. It is small enough to 
he carried under the arm or in an overcoat. 

BENNETT BALANCE 

Graduated In either Metric System (grams) 
or the Apothecary's System (grains, drams, 
ounees). In ordering, please state which 
oi these you desire. 

$ 8.00 plus 401 Postage 


Order from 


Ttoh Editorial Ssrvios, 26 Wsit 40th Strsst, Nsw York, N. Y. 


Victory in War 

Calls For Skilled Workers 


Increase Your Knowledge of the Machine 
Trades With These Outstanding Books 


BJoaprlni iNdtof ter ilia Ka¬ 
shina Trades—by Tollman and 
MeXtanay. A vary practical 
and oaay-to-undaratand book. 
Contains many helpful “Quia" 
questions with answers in* 
eluded.—61 60. 


For fin# Practice—by Johnson. 
A practical volume on hand 
forging of wrought Iron, ma¬ 
chine and tool stool, drop forc¬ 
ing. and host treatment of steel 
Including annealing, hardening, 
and tempering.—61.6#. 


Feeaijv Work—by Btimpeon- 
Gray-Oreanaa. An excellent 
book on standard foundry 
practice, Including hand and 
machine molding, with typical 
problems worked out in detail. 
—tS.16. 


A pSE&a 
tho*« fundamentals of theory 
and anatyala which are bane to 
the Held of machine design. 
The ealeulus la not reeortod to 


For Sale By 


as several rational formulae are 
Included for which no deriva¬ 
tions art given.—66 It. 


Machine Shop Operations—by 
Barrltt. There are 367 actual 
Jobe. 780 pates, and 1,336 illus¬ 
trations in this popular book 
The Jobe are typical of hun¬ 
dreds of major operations which 
a skilled mechanic la called up¬ 
on to do. The tools needed for 
each job are listed and the job 
is worked out in a step by step 
manner. “Qulm** questions ap¬ 
pear at end of each job.-66.lt. 

Machine Shop Work—by Tura- 
er-l*errlfa-Bertraad. An up-to- 
date book on approved shop 
methods Including construction 
and use of the tools and ma¬ 
chines. details of operation, and 
modern production methods. 
Fifth edition.—$3 68. 

rg r b y yshasoa-Poaa- 

A funda men tal book for 
the beginner that stresses the 
science of physical rather than 
chemical metallurgy.—6t.it. 


Fetter n Making—by ttlkbey 
Menroe-Beese-Hall A practical 
treatise on woodworking and 
wood turning, tools and equip¬ 
ment, construction of simple 
and complicated patterns, In¬ 
cluding metal patterns.—63 It. 

Electric Welding—by Fetter. An 
easy-to-understand text cover¬ 
ing principles and application 
of the various types of electric 
arc welding.—61,36. 


Oxyacetylene Welding—by Kekl 
and Fetter. A presentation of 
modem processes of welding, 
cutting, and lead burning for 
steel. ^et^Lron. aluminum, oop- 


Sheet Metal Work—by Neubeek- 
er An excellent book of self- 
instruction in pattern drafting 
and construction in light and 
heavy gage metal, with many 
practice probl em s. - -63.60. 

Practical Mathematics — by 
Hobbs - Datselt - MeKlaaey. A 

practical “how-to-do-it" book 
dealing with the fundamentals 
of m athematics. Questions and 
answers included.—63.66. 

©tiers add $6 seats Postage ea 
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veritable swarm of trucks hasten to 
and fro, hauling heavy loads at a fast 
clip, making early completion of such 
a mammoth enterprise possible. When 
this great highway is finished, it may 
uell be regarded as a monument to 
modern trucks and road-building 
equipment. 

PAPER SHREDDER 
Rapidly Prod#### QaantHta if 
Patkiitf Mattrial 

Old newspapers, magazines, waste 
paper, and out-dated correspondence 
can be converted into paper excelsior 
with a shredding machine which pro¬ 
duces this packing material at low 
cost. 

With this machine, manufactured 
by Mitts and Merrill, fresh packing 



Moke your own paper excelsior 


material is readily made from paper 
that otherwise might be baled and 
sold, thus obviating the necessity of 
purchasing new packing material The 
shredding knives in the machine are 
made of hardened tool steel which, it 
is claimed, will cut light metal such 
as paper clips, staples, pins and so on, 
without injury to the cutting edges. 

PSYCHIC VACCINATION 

Rat* Mad# Ittttvnt I# 

Nils## by Cfb#r Nairn 

Psychic “vaccination” against the 
nerve-shattering effects of war noise 
is a future possibility, it is sug¬ 
gested by a report recently made to 
the Mid-western Psychological Asso¬ 
ciation. Noise-sensitive rats that ordi¬ 
narily would be thrown into fits similar 
to epileptic seizures by certain shrill 
or irritating noises have been made 
immune to the seizure-producing 
sounds, according to Dr. Norman K. 
F. Maier, of the University of Michi¬ 
gan. The immunity lasted for several 
days. 

The protecting treatment consisted 
merely of preceding each seizure-pro¬ 
ducing noise with another to which the 
rat is not sensitive. Continuation of 
this procedure with daily tests for 
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about two weeks makes it possible to 
expose the rats to the seizure-produc¬ 
ing sounds without harm. After a 
week without tests, the animal is again 
susceptible. 

The noise-induced seizures in rats 
are due, Dr. Maier concludes, to ner¬ 
vous tensions, and if enough prepa¬ 
ration is given, the organism can ad¬ 
just. In states of low energy the ten¬ 
sions arc not sufficient to break 
through and get control of the animal. 

Just how closely the noise-induced 
fits of susceptible rats resemble the 
jumpy, jittery nerves produced in 
some humans by the explosive blasts, 
shrieking shells, and roaring dive 
bombers of modern war is not yet 
known to psychologists. But the fact 
that a means has been found for pro¬ 
tecting the rats by this sort of psycho¬ 
logical immunizing process raises hope 
that some similar method may be de¬ 
veloped for helping hutnans to protect 
their nerves against war damage - 
Science Service, 

00NVEY0R 
Ptrfablt Unit Nat 
Variable laaHna 

A portable conveyor for use in pil¬ 
ing boxes, bales, and other materials, 
illustrated in one of our photographs, 
is provided with rubber tired wheels 
which make it possible to move the 
machine from one site to another hy 
simply hooking the lower end of it 
to a motor truck. 

The belt on this new conveyor rides 
on rollers mounted in a structural 
frame that is hinged to a supporting 
frame so that the discharge end may 



For piling, boding, and unloading 

he raised and lowered from a mini¬ 
mum of four feet to a maximum of 
eight feet. Elevation of the unit is 
accomplished by a hand crank and 
geared drums. 

The belt of the conveyor is driven 
hy a motor and speed reducer with 
chain connection to a pulley at the 
lower end. Adjustment of the belt is 
accomplished through an idler pulley 
at the upper end. This unit, known 
as the Portable Belt Piler, is manu¬ 
factured by the Standard Conveyor 
Company. 


IMMEDIATE DELIVERY 

LATEST TYPE INDUSTRIAL A LABORATORY EQUIPMENT 


IIMU MAI AND 
MNTIIFMAL PUMPS 


ft Gear 



No 1 Centrifugal 
No 4 
No 9 


Inlet 

1ft" 


With 

Outlet Prtoe A. C. motor 

9 9.M 999.99 

19.99 99*99 

19.99 99.99 


IF 


Price f 999 
19 99 
** 11.99 

19.99 
19 99 

19.99 

48.99 


With A C motor 999.99 

" 91.89 

99.99 

. 99*99 

17.99 

49.99 


HEAVY DUTY TWIN 
COMriKtStOR 

Complete automatic twin cylinder outfit 
fully equipped with a heavy duty % 
H.P. motor, air tank (300 lbs. test- 
150 lbs. A.W.P.), automatic adjust¬ 
able pressure switch, gauge, check 

valve, safety valve and drainer, etc. 
Delivers 150 lbs. pressure. Displace* 
ment 1.7 cti. ft. per min. 

Models D H G •/< 

12" v 24" tank A C. U0 or 220 I. 60 cycle 
,, 957.50 

V*: 16" x 30" tank A.C. 110 or 220 v. 60 cycle 

“ 944 90 

Large tfock of air compressors. 'A H.P to 20 

H.P. AC and DC., all voltages. 1 to 120 
CF.M. displacement, huilt for all requirements. 
Additional data on request. 


INDUSTRIAL FANS 



ion 

highly efficient 

G 

H P 

RPM 

C P.M 

1/6 

660 

4300 

1/6 

540 

5800 

1/4 

415 

8000 

1/3 

300 

11500 

1 2 

360 

16500 


MAGNETIC GAS VALVES 

All silts fa stock) Prices on request 



OOROIONI 
OZONATOR 

An electrical device 
thst oonverta ordi¬ 
nary oxygen Into 

.. ^ . 'osone. Revitalises 

snd deodorises the atr. Suitable for laboratory, 
factory, office or home. 110 volt AC 
Only 10 watts . S9JQ 


DURAK00L MERCURY SWIT0NES 

This metal mercury switch overcomes faults of 
usual mercury switches May be turned a full 
360 s Has thousands of known applications from 
tiny lab Instruments to sigantlc power controls 

1 Amp. . 81.10 30 Amp IS IS 

3 Amp. 1.65 35 Amp 5.St 

5 Amp 1.65 65 Amp . 11.99 

10 Amp 2 00 200 Amp 90.00 


Synchronous Motors 

New Emerson 100th HP, 800 RPM 110 volt 
60 cycle hollow 25/32 shaft vertical or hortsontal 
mount, no base Has many applications. 97.80 



Stses 7% x 12»,i 
Sixes Hi x 11ft 
Limited number 


“BUSH” 00NDENSERS 
TIRNED COPPER 

Designed for refriger¬ 
ation and air condition¬ 
ing Has many other 
uses. High heat transfer 
capacity and treat effi¬ 
ciency 


. $9.25 such 
.. 9 JO " 

of larger sises on hand. 


IXNAUST FANS, BUCKET BLADES 
Cbnortl Efaetrio A.C. 110 v«lt Motors. 



RPM 

cu ft 
per min 

Price 

o- 

1550 

550 

919.89 

to- 

1500 

550 

1S.M 

12- 

1750 

800 

ll.it 

16- 

1750 

1800 

21.99 

16- 

1140 

1650 

27.59 

18- 

1750 

2500 

2S.59 

18- 

1140 

2100 

89.99 

20* 

1140 

2800 

99.99 

24* 

1140 

4000 

42.99 

24* 

850 

3800 

45.99 


Other voltages it frequencies available at slightly 
higher prices 


F0ICE0 DRAFT BLOWERS COMPLETE WITH MOTOR 

TYPE H.P 
0 

Oft 

is 


PRI( 


1/20 

ft 

1/4 

L 


P.M 

CU FT MIN 

INLET 

OUTLET 

PRICE 

1750 

160 

4 ft' 

3ft' 

122,00 

1750 

350 

eft' 

3ft' 

25.00 

1750 

635 

6 * 

4 ft' 

30 00 

1750 

050 

’ft' 

6 - 

37.50 

1750 

1000 

oS- 

7 - 

15.00 


QUOTED ARE FOR AC. 110 V. 60 CYCLES ONLY. 
OTHER VOLTAQB8 ON REQUEST. 



PIONEER AIR COMPRESSOR CO., Inc. 

120-» CHAMBERS ST. NEW YORK CITY, N. Y. 
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What Strange Powers 
Did the Ancients Possess? 


PVBRY important discovery relating 

to mind power, sound thinking and 
cause and effect, as applied to self¬ 
advancement, was known centuries ago, 
before the masses could read and write. 

Much has been written about the wise 
men of old. A popular fallacy has it that 
their secrets of personal power and suc¬ 
cessful living were lost to the world. 
Knowledge of nature's laws, accumulat¬ 
ed through the ages, is never lost. At 
times the great truths possessed by the 
sages were hidden from unscrupulous 
men in high places, but never destroyed. 

Why Were Their Secrets 
Closely Guarded? 

Only recently, as time is measured; not 
more than twenty generations ago, less 
than l/100th of 1% of the earth’s 
people were thought capable of receiv¬ 
ing basic knowledge about the laws of 
life, for it is an elementary truism that 
knowledge is power and that power 
cannot be entrusted to the ignorant 
and the unworthy. 

Wisdom is not readily attainable by the 
general public; nor recognized when 
right within reach. The average person 
absorbs a multitude of details about 
things, but goes through life without 
ever knowing where and how to acquire 
mastery of the fundamentals of the inner 
mind—that mysterious silent something 
which “whispers” to you from within. 

Fundamental Laws of Nature 

Your habits, accomplishments and weak¬ 
nesses are the effects of causes. Your 
thoughts and actions are governed by 
fundamental laws. Example: The law 
of compensation is as fundamental 


as the laws of breathing, eating and 
sleeping. All fixed law's of nature are 
as fascinating to study as they are 
vital to understand for success in life. 

You can learn to find and follow every 
basic law of life. You can begin at any 
time to discover a whole new world of 
interesting truths. You can start at once 
to awaken your inner powers of self- 
understending and self - advancement. 
You can learn from one of the world's 
oldest institutions, first known in Amer¬ 
ica in 1694. Enjoying the high regard 
of hundreds of leaders, thinkers and 
teachers, the organization is known as 
the Rosicrucian Order. Its complete 
name is the “Ancient and Mystical 
Order Rosae Crucis,” abbreviated by 
the initials “AMORC.” The teachings of 
the Order are not sold, for it is not a 
commercial organization, nor is it a re¬ 
ligious sect. It is a non-profit frater¬ 
nity, a brotherhood in the true sense. 

Not For General Distribution 

Sincere men and women, in search of 
the truth- those who wish to fit in with 
the ways of the world—are invited to 
write for a complimentary copy of 
the booklet, “The Mastery of Life.” 
It tells how to contact the librarian 
of the archives of AMORC for this 
rare knowledge. This booklet is not 
intended for general distribution; nor 
is it sent without request. It is there¬ 
fore suggested that you write for your 
copy to the Scribe whose address is 
given in the coupon The initial step 
is for you to take. 


SKA NISTS FOR WAR BIRDS 
By WaHaa L. Rablaaaa 

Continued from page 54 

5-inch guns are of a new model and 
can be used with equal effectiveness 
against warships or aircraft. They 
comprise the main armament of all our 
modern destroyers and of the four 
6000-ton light cruisers of the speedy 
Atlanta class, which are now joining 
the fleet. They also constitute the sec¬ 
ondary battery of the new battleships 
North Carolina and Washington, 

Maximum aircraft capacity of each 
of these carriers is over 100 planes, 
but in normal service the Enterprise 
accommodates 81 aircraft—a 75-plane 
Air Group and 6 utility planes. Her 
combatant aircraft comprise one squad¬ 
ron of torpedo planes, one of bombers, 
one of fighters, and one of scouting 
planes. The Yorktown, flagship of 
Aircraft. Battle Force, Pacific Fleet 
and Carrier Division Two, has the 
same aircraft complement plus a four- 
plane Flag Unit. One of the most 
interesting features about these ships 
is their ability to catapult their aircraft 
from the hangar deck as well as from 
the flight deck This is a great ad¬ 
vantage. for it increases the number of 
planes which can be put into the air 
at short notice 

The Yorktown and Enterprise are 
much more stoutly armored than the 
Ranger, They have a heavy protective 
deck and a patch of side armor, un¬ 
officially reported to be four inches 
thick, over machinery and boiler 
spaces, and the usual internal sub-di¬ 
vision. They are also very fast—the 
fastest carriers in our Navy and pro!) 
ably faster than any foreign ones. 
Their 120,000 horsepower geared tur¬ 
bines, driving four propellers, give 
them a designed speed of 34 knots, 
which they have exceeded on trials. 
Steam is supplied by nine Babcox and 
Wilcox express type boilers. 

In genet al appearance these ships 
bear some resemblance to the Sara¬ 
toga and Lexington , though they can 
easily be distinguished from them. 
They have a fairly large flat-sided fun¬ 
nel, tripod mast, and considerable 
island superstructure on the starboard 
side of the flight deck, but no gun- 
houses such as in the older and larger 
carriers. In peace time it was pos¬ 
sible to differentiate between them by 
the large black “Y” painted on both 
sides of the Yorktown s funnel. 

The 14,700-ton Wasp, laid down 
April 1, 1936, by the Bethlehem Steel 
Company and commissioned four years 
later at a cost of nearly $21,000,000 
(exclusive of armament and aircraft), 
is a smaller edition of the Yorktmvn 
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with certain features of the Ranger’s 
design. Her hull lines closely follow 
those of the Ranger, but her super¬ 
structure, save for her smaller funnel, 
resembles the Yorktozvris in general 
arrangement. On the water-line the 
Wasp is 688 feet long and 80 3/4 feet 
wide and in a light condition draws 
20 feet. She is, therefore, 40 feet 
shorter than the Ranger, but slightly 
wider and deeper in the water. Her 
over-all length is 739 feet. This is 
also the length of her flight deck, which 
extends beyond the over-hanging bow 
and stern. Her armament is the same 
as the Yorktozvn’s and her protection 
generally similar to the Ranger’s. 

The Wasp carries two squadrons 
of scouting planes, two of fighters, and 
six utility planes—a total of 84 air¬ 
craft. Her engines, Parsons geared 
turbines, develop 55,000 horsepower 
for a designed speed of 30 knots. 

America’s newest regular carrier, 
the $32,000,000 Hornet , was commis¬ 
sioned last October—some months 
ahead of schedule. She was laid down 
September 25, 1939, and launched De¬ 
cember 20, 1940, by the Newport 

• READERS of the accompanying article 
on aircraft carriers, and of other articles 
on naval matters in monthly magazines, 
must always bear in mind the time-element 
involved in the publishing business and in 
the release of information by the Govern¬ 
ment to writers and editors. Thus, Mr. 
Robinson's article was Written and set in 
type after the Battle of the Coral Sea, but 
before the details of that battle were re¬ 
leased. Hence it will be understood why the 
carrier "Lexington" is written of as a ship 
in being, whereas she actually was de¬ 
stroyed os a result of that engagement.—The 
Editor. # 

News Shipbuilding Company. Details 
concerning her are restricted, but it is 
known that she is a modification of 
the Yorktozvn design, incorporating 
a number of improvements. Her water¬ 
line length has been reported at 770 
feet and her displacement at over 20,- 
000 tons. From photographs it is evi¬ 
dent that she varies only slightly in 
appearance from the Yorktozvn. Most 
of this difference is to be found in the 
island superstructure. 

Our eleven carriers under con¬ 
struction or on order are expected to 
be ships of around 25,000 to 26,5(X) 
tons and to cost in the neighborhood 
of $60,000,000 each. The Essex, Bon 
Homme Richard, and Cabot are sched¬ 
uled for completion next year, while 
most of the others will follow in 1944- 
45. They will be welcome additions 
to our Navy in its life-and-death strug¬ 
gle in the Pacific and in its efforts to 
assist Britain in maintaining the vital 
lines of communication in the North 
Atlantic. 


BDISQN STORAGE BATTEHIS 

Celle are la excellent condition. Complete with 
solution, connections end tray*. Prices below ere 

J bout 18% of regular market price. Average life 
9 year*, Two-year unconditional Outran tee. 

4 Amp. Hrs. 160. X a. I0.ee 

6 Amp. Hrs. 336 ...Es. IN 

7 Amp Hrs. 303 . 

8 Amp. Hrs. 300 



B-3(J-3) Amp. Hrs. 37 . 

M-8 Amp. Hrs. 11. 

L-30 Amp. Hrs 13 

L-40 Amp. Hrs. 36 


Ea 7.00 
Es. 7.89 
Es. 6.60 
Ea 8.00 
Ea. 8.SO 
Pr. 4.00 


All cells 1 3 volts each 

Above prices sre per unit cell. For 6 volt system 
use 6 cells. 13 vt—-10 cells, 110 vt.—OS cells 
Note* On all cells 76 amps or leas an additional 
charge of 10% is to be added for trays. 


U. S. ARMY TELEGRAPH SIT 

Blgnnl Corps telegraph key ami sounder 
mounted on mahogany board. Oper¬ 
ates on 2 dry cells .. $5.95 


0. S. ARMY TELEGRAPH SOUNDERS 

All brass on wood base, 20, 60, or 
200 ohms, Bunnell.$4*95 


TELEPHONE SWITCH DIALS 

“Kellogg'' 4 terminal. 10 digits Diameter 
2%", new .93.50 


Lighting Plants, Nsw 

Gasoline Driven. 

“Delco” 1000 watte, 

130 volt direct cur¬ 
rent generator. Bln - 
gle cylinder, 4 cycle 
air cooled 2% lncb 
bore, 6 Inch stroke, 

1400 RPM. battery 
atart Ignition 

Price . $225.00 

Additional data on 
request 


TELEQRAPHI0 TAPE RECORDER 

Makes written 
record of code 
on paper tape. 
Ideal machine 
for learning 
code or teach¬ 
ing code to. 
groups. Radio 
men can easily 
adapt It to 
short-wave re¬ 
ceivers for tak¬ 
ing permanent 
records of code 
messages 

Double pen permits simultaneous recording of 
two messages. Pens operated by battery and 
key while tape feeder is spring driven Made of 
solid brass on heavy iron base. Useful on lire, 
burglar alarm and watchman systems May be 
used to Intercept telephone dial calls 10 ohms 
Rebuilt Ac finished, 

like new $47.50 Reconditioned $30. 


GLASS MEROURY TUBE SWITGHES 


3 amp.$1.25 10 amp.$2.25 

6 amp. 1.95 20 amp. 2.95 





IRANMIlimNU 

CONDENSERS 
MICA 

meratlng volts 13,< 
, 300, cap. 004. 
Dubiller, new SIS 81 
Dubllier. used le.et 
Wireless Spec net 
, 819.91 

Wireless Spec, uset 
— 87.01 

Condenser. Dubiller mica, op volte 8 soo cap 
004 . ... .87 51 


NICHR0ME WIRE 

in stock 

SIZES FROM #38 to 001 


U S Army Aircraft, 
solid brew telegraph 
and radio transmit¬ 
ting key, large con¬ 
tacts .$2.95 



■•III Year Own Surthllffcf 
V. I. Amy PtnMk Mlrrar 
NMm QaalHy 

Pofftt Glaw 

JSjBh Dio. Length Thleknesa Price 

Iki 11 in. 4 14 In. $15. 

MIHn SO in. IS 14 m. 7/16 in, 75. 

86 in. 1814 In 7/16 in. 125. 

Made by Bauach & I.omb A Par- 
eons Perfectly giound and high- 
ly polished. 

A f$w 60 In. 


mirrors 


slightly 
rs m mi 


and. 


BAROGRAPH, FRIEZE, 7 Pay Graphic, 7 
Jewel movement, 28 in. fa 31 in. atmoe. 
pressuie by 20th. 8 Vacuum Cylinders 8% 
in dla hinge cover, glare front, 
mnhogany rase Price.$55.00 


U. S. Navy Dlvars Lantarn 

Electric 160 watt, any voltage, solid 
cast brass. SOO 1b test Weight 12 lb 
Price . $8.50 



U. S. ANMY 
AIRCRAFT MICRO¬ 
PHONE 

Manufactured by Western neo- 
trie, Breast type carbon micro¬ 
phone transmitter, noise proof, 
romplete with cord, plug and 
breastplate. Exceptional 
value . ... $2.95 


U. S. ARMY LIQUID COMPASS (Sparry) 

llronze jewel benilng. Leather case 
214" diameter, 114" high .$2.50 


U. S. Army Enclaatrs Prismatic Campaas 

Pocket type 360* Limited quantity. $10.50 


HUT0HIRS0R PRISMATI0 COMPASS 

3 In dia, braes, block enameled, Im- 
pioved pattern, with opening In top, 
flouting jeweled dial. 2 in Bath .. $16.50 


DYNAM0T0RS 


30-760 Volt 
mills . 

34-1000 Oen 


Qen, Electric 300 

887 60 

Elec. 1000 mills 

860 00 


13-360 volt 80 mills . 
13-760 volt 300 mills 

32- 360 volt 80 mills . 

33- 300 volt 60 mills . 



818.89 


909 

7.59 


U. S. ARMY ALIDADES 

Hardwood, metric scale. 0-15 cm and reverse, 
and log. scale hairline sight spirit level. $1.95 
45* angle adj. type, made in France 


HAND CLINOMETERS, PENDANT 

U. 8. Army Engineers, Otologists. Survey¬ 
ing, Mapping, etc. Magnifying Eyepiece. $3.50 

“Vaador-Root” Revolution Ooantor 



Ola number, (090999) noo-reaet, dimensions over¬ 
all 014* long, 11V wide, and 1-0/16* high Nu¬ 
merals »V high, nickel plated 8peclal. . $7.50 


Prienia, Binoculars, Bauach ft Lomb, used, 
slightly chipped, 1 11/16 inch long 
by % inch wide . . $2.00 


Engineers U. S. Army Precision Type Tripods 

Keuffel A Baser, precision type hardwood, 
42" long, 8" diameter bionze platform with 
6/16" #18 threaded stud 14" long. Han 
brmfH tension adjusting acrewa Legs 
reinforced with cant bionze and steel 
tips Weight 6 lb. ^ 


Slstflt Stroks Eliotrio Gores 

Edwards 13* bronze DOS Ohm Meoh. Wound 818.89 
Edwards 10* bronse DC 6 Ohm Mech. Wound 10.99 
Edwards 6* bronse DO 5 Ohm Mech Wound 19 59 
8rhwar*e 8* 100 Ohm 32 volt 19.59 


TUNQSTRN CONTACT DfSOS 

l%” dla. — 1/16" thick. Pure metallic 
tungsten contacts. Machined and polished 
$2.00 ea $3.00 per pair. 


MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dipt. S.S., 120 Utahn Si, Ira Yirk City 
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LEARN SPANISH 
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PLAYING 

CARDS 


/v« ^ 

It's Miy to iMrn to ooook, r—4 «nd writ* 
Soonlth this iMfulor sow way,. .and It taka* 
only H of fftafiaio usually raauirad ta mat* 
tar a foralfn fawfuat#. flay Sotttatra or 
alay thaCaaroa with u mombot of your fmm- 
lly or whlta you anttrtal* frianSs. trooorw 
for tha thousands of nast*war oooortaalHot 
that wlH bo ovallohto ta SoanUh‘Spoakln« 
moo mod wo<oon whoo trad# with oar lotio- 
Amorkao oolahbort Is at Its pooh. Ramao)* 
bar...2,3 or 4 aaroooscaa laani at no antra 
coot. 4 docks of cards and Oath* 

Sound Toot Book, only H postpaid, 
book If you fa* ta ham. 


matart •#...•#»• It* 

MMimtiKker 


a 



, COMttITI _ 

STUDY. COUtllS 

and educational 
books, slightly 
I used. Sold, rented. 
I exchanged. All suh 
jects. Money ■ back 
guarantee. Cash 
paid for used courses. Full details and illus¬ 
trated 76-page bargain catalog FKBK. Write 
today. 

NIISON COMPANY 

500 Sherman. Dept. H-243 Chkato 


Experimental and Model Work 

Pins Instruments and Una Machinery 
Inventions Developed 
Special Tools, Diet, Gear Gutting. Etc 

HENRY ZUHR, las., 117 Ufayatta it., N. Y. C. 


MAKE YOUR OWN 
TELESCOPE 

at a cost of loss 
than $25. 

working from Inexpensive, 
prepared kite of gton. abra* 
iWn, and plteli, and by fol¬ 
lowing the practical detailed 
Instructions in 

“AMATEII 
TELESCOPE MAKIM” 

This beginner^ book, from which 
more than 25,000 telescoped have 
been made by amateurs, gives ele¬ 
mentary information on how to plan 
and build the mounting, how to 
grind, polish, and accurately shape 
the essential glass parts by hand. 
All necessary data are presented in 
easily understandable form. 

Ovsr 500 pages Protusaly illustratod 

94.00 postpaid, domastle 
$4.38foralgit 

SCIENTIFIC AMERICAN 

14 WMt 4SM SirMl, Nnr Y«rk, N. Y. 


_SCIENCE IN INDUSTRY-- 

Industrial Growth 

New Products and Processes That Reflect Applications 
of Research to Industrial Production 


BRAZIRS 
Witt MmHm* 

Hsattaf Ktalpsaai 

Skilled labor h not necessary for 
the operation of a new induction - 
heating unit for brazing assemblies 
of various types. The unit shown in 
one of our photographs was designed 
to braze a steel tube and a steel hexa¬ 
gon head, but the effectiveness of this 
particular job may suggest other braz¬ 
ing or metal-treating oj>erations which 
will facilitate production and decrease 
labor and material costs. 

The equipment used in the unit 
shown, manufactured by the Induc¬ 
tion Heating Corporation, consists of 



Skilled labor is RRnscossary 


a high-frequency generator of 20 -kilo¬ 
watt rating and a double seven-place 
heating coil. With this double unit, 
seven working assemblies are heating 
or cooling on one side while seven 
others are l>eing removed or set up 
on the other. A silver brazing alloy 
is used which penetrates quickly 
through the joint, the resulting 
strength of the joint, it is claimed, 
being as high as or higher than the 
solid parts. 

STIOKERS 

For IdtRiHiotHfR, Art 
Easily RoMOvtd 

A new type of dry sticker having 
a special adhesive substance that 
makes it particularly adaptable for 
use in defense plants is being used for 
inspection, rejection, instruction, and 
identification purposes where speed 
and accuracy arc important. Sold un¬ 
der the trade name of Kum-Kleen 
Stickers, it is claimed that they over¬ 
come many of the disadvantages of 
ordinary labels, tags, and markings. 


They are applied quickly, without 
moisture, on any smooth surface, in¬ 
cluding polished metal, glass, and 
plastics, simply by a slight finger pres¬ 
sure. Unaffected by intense heat, cold 
or humidity, they stick permanently, 
though they may be peeled off easily 
by hand without leaving a stain or 
mark. 

ANY ANGLE 

TmI Vltt Can N Firmly 
Lookttf la Position 

Comimete in itself, a new tool vise 
that can be locked firmly at any angle 
is mounted on a lug base which is 
easily affixed to a machine table. 

The vise, designed particularly for 
tool grinding, is constructed on a 
double-cradle principle permitting ad¬ 
justment of grinding angles on three 
separate planes. Two closely machined 
steel blocks, rounded on the bottom, 
are cradled into each other at right 
angles. After adjustment, they are 
solidly locked together hv tightening 
cam locks operating in machined seg¬ 
ments at ends of the respective blocks. 
Mounted atop these two blocks is a 
flat, circular piece which swivels 90 
degrees from center of any of the 
four sides of the block immediately 
below. This piece carries the vise 
jaws, holding tools firmly by means 
of Allen screws. 

The-principle of closely fitting steel 
blocks which may be tightly locked 
together permits of absolutely no vi¬ 
bration or deflection, thereby insuring 
maximum accuracy of the grinding 



Univtrsoi positions for tool-grinding 
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angle selected. Readings on each block 
are clearly marked. Each tilts 15 de¬ 
grees either way from horizontal, and 
this adjustment, combined with 360 
degrees selectivity of the circular 
piece at top, provides almost any angle 
desired. The vise has been placed 
on the market by Hammond Machin¬ 
ery Builders, Inc. 

COOLANT STRAINER 
Strains Skips and 
Buttings frsm Fluids 

For machines which require the use 
of a coolant, a new strainer has been 
developed which removes metal chips 
and cuttings remaining in suspension, 
permitting only chip-free cooling so¬ 
lution to pass through the pump. This 



Saves production interruptions 


strainer, made by Metal Textile Cor¬ 
poration, is claimed to save general 
wear and tear on pumps, to conserve 
coolant, and to increase production 
speed Tests of the strainer reveal 
that on “dirty work” machines, opera¬ 
tions can be continued without inter¬ 
ruption for four to six weeks before 
cleaning of the strainer is necessary. 

BAND SAW 
Buts Stool At If 
It Wirt Oktiti 

N4etal-cutting band saws that will 
cut 18 -inch thicknesses of the toughest 
die steel at a rate of six and one- 
half linear inches per hour have re¬ 
cently been developed for contour 
sawing. The specialised equipment 
used for this purpose has been de¬ 
signed through constant research on 
band saws and their cutting edges. 
Progress in this work has extended 
to a point where, it is claimed, a 3/32- 
inch wide saw can now be produced 
with about the same relative cutting 
efficiency as a half-inch saw. 

One of our illustrations shows one 
of these new metal-cutting band saws 
developed by Continental Machines, 


Inc., in use shaping airplane parts. 
The inset picture shows a saw notch¬ 
ing a 12 inch by 3 inch machine part. 
The saw illustrated will cut one-inch 
tool steel at a rate of 140 inches per 
hour. 

The process of contour sawing with 
these new and efficient band saws per- 



For shaping as wall as for notching 


mils shaping of the most complicated 
outlines in almost any material used 
in any industry. Aside from saving 
a considerable amount of time over 
conventional or basic cutting ma¬ 
chines, contour saws make it possible 
to save practically all material not 
actually used to produce the parts 
being shaped or formed. 

ELBOW 

For Plsmklug Um 
M adt of Plastie 

Critical metals are again conserved 
in the plumbing trade by a new flush 
elbow for connecting the tank to watei 
closets. The problem has been effi¬ 
ciently solved, and an advance has been 
made in material adapted for the pur¬ 
pose. in one-piece molding of the flush 
“ 1 ,” in tough resistant plastic, by 
American Molded Products Company. 

This “L” is an elbow connection of 
tank and bowl heretofore commonly 
made of copper or brass, and supplied 
by tubular metal manufacturers. With 
restrictions on the metals, the trade 
has been much concerned about the 
supply. 

The new "L” provides strength with 
lightness; it does not break, crack, or 
dent in the usual packing and handling 
with tools. It is stated to be leak- 
proof, impervious to water or to iron, 
lime, sulfur, salt, or other water-car¬ 
ried material, and to be non-corrosive. 
It is made of a porcelain-like, white, 
odorless plastic with a smooth finish 
inside and out. There is no enamel, 
paint, or plating to chip, crack, peel 
off, or tarnish. 


[AN AN INVIN f UH MAKE 

MONEY 
TODAY 


IN Iff! slone oyrr 4,000 A*< 
i iigamenta of Patents a m 
were made bar inventors to manufan 
turers or Individual*. This shows to- 
day's demand for sew patented Inden¬ 
tions. If you have Ideas, write for our 
FHKE BOOK. "Protect. Finance and Bell 
Your Invention" that gives you the ooupteta faota 
form "Invention Record* ’ 

0bU * tkm ‘ MOIOMOW A HUMAN 
Herd* Fat. Attorneys, I15Y Barrister Bldg. Wash,. 


Xo 

DO. 



TAMMS SILICA COMPANY 
aasw. La Sell* St., Chic ago. IM 


ALNICO irnimtaf 
MAGNETS 

I" x %" x S/14" B I B C **»•’*•* 
2Vk" x 4k" x Vi" D II II «l 2 for $1.50 
LIFTERS - $1.00 - $3 00 - $4 00 

BLAN, 64-VI, Oey St., Now York 


★ BUY WAR BONDS * 




S Army Haversacks 


_ _ ttfc by II 

lnohee. with pockets, second 
hand, with leather sling. 
Postpaid for 75 cents. 1940 
76th Anniversary catalog, 
308 pages, 3000 Illustrations, 
mailed for 50 cents 
1543 circular lor 3o stamp. 

Frsnols Bunnsnuuu Suns, 

501 Broadway, N. Y. 
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The DROIMaLizBB shows In a few simple 
manipulations Just where to plaoe the decimal 
point in the result of any computation involving 
several elements, part or nil of which may be 
decimals— for example. In sueh a problem as 
(9 x .04)1 X 744 X i«) - 4 - (346 x .0053 X 30). 
The DBCHCALI2BR removes that "decimal point 
hassrd" Inherent in computations made with the 
slide rule or otherwise. 

Pocket star, durable (stainless steel): exceed* 
ingly smooth in action. Furnished in leather 
case, with complete directions for using. Price 
It. postpaid: with extra, easily Interchangeable 
•pale which enables the instrument f* —*— 
extended multiplication and division, 
additional Money back, if 
days. 


to perform 
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E. W. PIKE A CO, 


POOR 

EYESIGHT? 
Try Now PIKE 
EWctrftc laodw 
A boon for elderly 
people and ©there with 
poor eyesight. Wonder¬ 
ful for doctors, scien¬ 
tists and draftsmen. 
Write for free Information 
and details of this new in¬ 
vention that makes, read¬ 
ing matter 3 times larger. 

Elisabeth. H. J. 


-AYIATIUN- 


Tales Told By Ears 

Oxygen Saturation of an Aviator's Blood, Which 
Determines His Efficiency, is Quickly Measured 


Far Scientific and Technical Books 
Try our BOOK DEPARTMENT 
SCIENTIFIC AMERICAN 


Established 1853 

Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

74 Branches located in 
Greater New York 

Member of the Federal Deposit Insurance 
Corporation 


ALEXANDER KLEMIN 


Aviation Editor, Scientific Amtricsn. 
Rtfsareh Proftisor, Daniel Gugoinhtim 
School of Aoronautict, Now York University 


THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

is now in use by most 
of tho Police Departments in the 
United States. It is alao the system 
which applicants for many Civil 
Service positions must master before 
they can successfully fill all require¬ 
ments. 

The only book based on the Henry 
System is Frederick Kuhne’s 

“THE FINGER PRINT 
INSTRUCTOR” 

In this 182-page book, written by a 
noted finger print expert who was 
for many years in the Bureau of 
Criminal Investigation, New York 
Police Department, will be found 
complete instructions on every phase 
of the work from taking the prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details clear. 

Used by many governmental and 
industrial $ personnel departments 
and by the F.B.I. 

#4.25 postpaid 
New 1942 Printing 

Order From SOIINTIFIO AMERICAN 
14 Wsst 4Rb Street, New Yerk, N. Y. 


A new device with the odd name 
of the “Oximeter” has greatly 
increased the usefulness of the alti¬ 
tude chamber at Wright Field, where 
experiments are constantly being made 
in regard to the effect of high alti¬ 
tude on the military pilot. The meas¬ 
ure of a man’s efficiency in the thin air 
of high altitudes is given by the oxy¬ 
gen saturation in his blood; if the nor- 


citer lamp on one side and a light- 
sensitive photocell on the other. This 
unit clamps on the lobe of the sub¬ 
ject's ear, so that light from the lamp 
shines through the lobe into the photo¬ 
cell. We quote Dr. Millikan: “The 
Oximeter capitalizes on the fact that 
blood changes color as its oxygen con¬ 
tact changes—normally saturated it is 
bright red, but as more and more oxy¬ 
gen is lost it shades off to deep 
purple. Purple passes less light than 
red, so any change in the oxygen con¬ 
tent of the blood alters the intensity 
of the light which shines through the 
car lobe. These changes are relayed 
from the photocell by wires leading 
through a box of resistance coils to a 
galvanometer. There is lag of from 
one to five seconds between a true 
reading and the actual condition of the 
bloodstream. This is the time required 
for blood to circulate from the heart 
to the ear. Since light obviously can 
penetrate a thin lobe easier than a 
thick one, it is necessary to determine 
the thickness of the subject's lobe at 


A soldier inside the altitude cham¬ 
ber with Oximeter ottached to ear 

mal reading is 95 percent at sea level, 
it may drop to 75 percent at 40,000 
feet, even if an oxygen mask is em¬ 
ployed, because the atmospheric pres¬ 
sure is so low that the subject's body 
cannot absorb enough oxygen to sus¬ 
tain life without the added protection 
of a pressurized suit or cabin. Exer¬ 
cise hastens the rate at which the 
oxygen content of the blood drops. 
At a rating of 70 percent, a man’s 
judgement becomes unreliable, dizzi¬ 
ness and mental confusion set in at 
60 percent, and complete loss of con¬ 
sciousness results at 50 percent. 

Previously existing methods of de¬ 
termining the blood oxygen content 
have been slow and somewhat unre¬ 
liable, but the Oximeter, designed by 
Dr. Glenn A. Millikan, allows rapid 
determinations to be made by a medi¬ 
cal man seated comfortably outside 
the altitude chamber within which 
tests are being made. The key to 
an understanding of the Oximeter is 
a U-shaped ear-unit, with a tiny ex¬ 


Observer records readings of Oximeter 

, the outset. Lobes are classified as 
shell, wafer, thin, medium, or thick 
so that the proper scale reading on the 
galvanometer can be chosen.” 

Many successful applications of the 
Oximeter have been made and it has 
proved to be highly useful in aeromedi- 
cal research. 

CARSO PLANE 
For Nil Amy, Midi 
•f PlywMd 

|t is no secret that one of the prob¬ 
lems of the United Nations is transpor¬ 
tation, that transportation by surface 
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AVIATION 



Artist's conception of the new cargo-corrying plane, Curtiss C-76 


vessel is slow, that air transport is 
a tremendous help in carrying supplies 
and equipment and is likely to grow in 
importance as the war goes on. The 
United States Army Air Forces are 
fully cognizant of the situation and are 
ordering large numbers of cargo-car- 
rying planes. What is more, these new 
cargo planes will be built of wood and 
other non-strategic materials not on 
the Government priority lists. Again, 
so as not to overburden the resources 
of the aircraft plants building combat 
machines, a majority of the parts of 
the Curtiss C-76 (as an important 
new military cargo ship is called) will 
be built in small assemblies by manu¬ 
facturing organizations which are 
experienced in plywood construction 
The site for construction of the C-76 
will be somewhere in the East, and 
many men with woodworking skill 
are being gathered for the new plant— 
whose exact location must, of course, 
remain a secret. Secrecy also must 
shroud the design of the plane itself, 
which is shown roughly in the ar¬ 
tist’s sketch. All that the sketch re¬ 
veals is a clean, twin-engine plane of 
about the size of the twin-engine trans¬ 
ports operating on our airlines. What¬ 
ever the design, the effort is com¬ 
mendable.— A.k . 

RESEARCH 
A Ftw ef tkg Many 
Aarndynamleal Prablami 

The Annual Report of the National 
Advisory Committee for Aeronautics, 
which is transmitted by the President 
to Congress, gives, as usual, a compre¬ 


hensive review of the research prob¬ 
lems which are attracting attention of 
American scientists—even though the 
actual results of such investigations 
remain shrouded in secrecy. 

The introduction to the report in¬ 
dicates in interesting fashion the de 
sirable lines of aeronautical develop¬ 
ment. Thus, the outstanding fighters 
of 1940-1041 —the British Spitfire and 
Hurricane planes, and the German 
Messerschmidt 109 F—had maximum 
speeds of the order of 360 miles per 
hour. 'Hie American aircraft program 
must provide new fighters of much 
higher speed, well over 400 miles an 
horn To do this, it is hardly suffi¬ 
cient to increase the horsepower and 
clean up the airplane aerodynamically. 
It is necessary to develop entirely new 
wing sections of the low-drag, lami¬ 
nar flow type, and it is essential to 
re-examine the methods of cowling 
and cooling. Special cowlings are 
needed to handle the air needed to cool 
the engine, the oil radiator, and the 
intercooler which cools the air after 
it has left the supercharger and before 
it reaches the engine. 

Propellers of usual design are in¬ 
efficient at very high speeds, so that 
new propeller blade sections have to 
be developed. At high speeds, the air¬ 
plane is subject to “compressibility” 
or shock wave effects, and wings, 
fuselage, and other parts must be de¬ 
signed to eliminate “compressibility” 
effects as much as possible. 

These are but a few of the problems 
considered by the Committee whose 
laboratories must also work on the 
engine, aircraft structure, and innum¬ 
erable other questions.— A.K, 


INVENTORS 

Free Patent Guide ' 


r Take first atop, without ooat, toward 

protecting your invention, write 

today for free RECORD Of IN- 
VSNTXON form to legally disclose 

your Invention. We euro send Freej 

4«-p*ce PATENT QUIDS oontala - i 

ing instructions on how to paten! 

and sell Inventions; details of search^ 
i services; easy payment plan, other 
L facts. _ __ 


CLARENCE A. O’BRIEN 

and HARVEY «. JACOBSON 


24* H Adams fiftfy., WasM*ton. 0. C. 



FOR A HEW THRILL 

Card and 
Photo 
STEREO¬ 
MIRROR 

Single pictures and prints ap¬ 
pear in three dimensions when 
seen with our scientific device* 
Thousands are delighted with it* 
Order one today* Price £4.50 

NU-MIRROR COMPANY 

BRIDGEPORT, COME. 



BLACK LIGHT 

(Ultraviolet) 

Lighting outfits and U.V. lamps for all purposes. 
For — Oil Band Recognition, Necrotic Diseases. 
Criminal InvestlgaUon, Medical and Chemloal 
Research. Spectacular and Stage Meet, Oermici- 
dal Destruction, Laboratory, Padlng Tests, etc. 
Write for Information and Oataloga. 
KEENE ENGINEERING CO. 
Hollywood, Calif. l)ept. 8 KL 

Lighting Engineers for B0 years 


The Binary Slide Bole 
equals a 30 inch straight 
slide rule In precision. 
Has C. Cl. A. K, Log, LL1, 
LL3, LL3, LL4, Binary, 
Olves Trig functions to 
i Add and Subtract Scales 
1 minute from 0 to 00 
degrees The engine-di¬ 
vided scales are on white 
enameled metal. Perma¬ 
nently accurate. Dla. 8Vs". 
Large figures and gradu¬ 
ations eliminate eyestrain. 
Exceptional value and 
utility. Price with InstrucUons $8 00. cash or 
COD Durable case 80c extra Circulars free 
Your money hook If you are not entirely satisfied. 

Kale Co., Stuart, Fla. 
ter* since IMS 



Gilson glide__. 

Slide Role Makers < 
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fOMDiNID With 
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NEW g in I reading course! Now 

you can I cam the speedy, h imp li¬ 

fted system of calculation used by 
draftsmen, engineers, accountants. 

‘master minds” on the stage. 

Leant easy way to multiply 4 ng* 
urea by 4 hgurea without using 
old fashioned multiplication, add 

long columns of figures this light¬ 

ning short-cut method Uom horse- 
power, sltderule, micrometer, log¬ 

arithms, wood measure, puss lei, 
etc , etc. Large Illustrated volume 

complete with answers, only fit 

postpaid Matisfartion or refund < 
Amass friends with your magic-like 
mental powers 

rati Complete details . . . mall 
coupon TODAY! 
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Mmm Mveleping u Simpl. m ABC I 

PLANO ADJUSTABLE 
BOLL FILM 
DEVELOPING TANK 


CAMERA ANGLES 


Conducted by JACOB DE$CHIN, A. R. P. $. 


BBBAKABLE 

rb« dim in wound 
oA a<l j uatab !• 

spool in dark 
room —placed In 
tank — cover Is 
put on and bal- 
«hc® of job la 
then curried on In daylight The Plano 
Tank will areommodnt* all sixes from 36 
mm. and Bantam to rotla. It use« a 
very economical amount of solution. Made 
from Thermoplastic material, ^ 
chemical resistant Supplied £ iff 
with agitator. ^ 


MAIl ORDERS FILLED 


World'* largest Comoro Store 
Built on Sqoar# Doatlng 

32nd St. near 6th Ave.. N. Y. 


rrmy^i 


lOTlKfCI 


Amateur Photographers 

Kodak Reference Book. Latent 
findings of the Kodak Laboratories 
on many phases of photography. 
Especially designed to help readers 
in the selection of photographic ma¬ 
terials and to teach sound photo¬ 
graphic methods. $2.85. 

New Ways in Phoiolraphy, by 
Jacob Deschin . Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho¬ 
tography, photomurals, retouching, 
infra-red, and a number of other sub¬ 
divisions that will not be found else¬ 
where in as clear and concise a man¬ 
ner. $2*85. 


Price: Quoted Include Postace 


We can Supply Any Photographic 
Book in Prim 

SCIENTIFIC AMERICAN 

24 West 40th Street New York City 


Ratari tr Interpret 

T he line distinguishing the record pic¬ 
ture from the so-called pictorial, or in¬ 
terpretive shot, is sometimes so very thin 
that none can blame judges when they 
fall to squabbling among themselves as 
to whether a particular print should be 
accepted or discarded on this ground. 
The pictures of iris here reproduced are 
a case in point. 

To our mind, “Record,” despite some 
evidences of attempts to pictorialize the 


Splendid opportunities Prepare 
In spsre time. Easy plan. No pre- 
m -furious experience needed, common 

lAgm school education sufficient. Send 

for free booklet “Opportunities iu 
WU lllUHr Photography 0 , particulars and rc- 

M||| VTL gjflpPqutrfments. 

I 01IP^ American School of Photography. 

Dipt. 228C 

13X5 Michigan Ave., Chicago. III. 


"Record" 

subject, is still a recotd. The require¬ 
ments of flower photography, that the 
subject .should l>e given form and texture 
and that propci lighting, development, and 
printing should bring out both highlight 
and shadow detail, are fairly well fulfilled. 
Two Photofloods in leflectors were used 
for illumination, one overhead, the other 
roughly frontal and at some distance from 


the subject to fill in the shadows without 
destroying balance and highlight detail. 
Envelopment of the Eastman Super Pan- 
ckro Press negative was in a much used 
13-76 solution. 

"Pictorial,” on the other hand, hits 
nearer the mark as an example of inter¬ 
pretation. Less light and a somewhat 
I 9 W key effect give the desired result; 
to balance the gracefully tapering buds 
Avith the open flower. One Photoflood, 
above and a little to one side, outlines 
the buds and the stems but illuminates 
the flower sufficiently to provide satisfac¬ 
tory over-all lighting. 

The pictures were made indoors, using 
a small graduate as a support, with a 
medium gray cardhoard to serve for the 
background. 

Smillgtit After Rate 

T he amateur with foresight knows that 
there’s always the chance of the silver 
lining after the darkness of the storm. 
He knows that rain does not last for¬ 
ever and that when the sun shines after¬ 
ward, there are pictures a-plcnty. Looking 


i 



"Pictorial" 


"Sunlight After Rain" 

forward to just such an eventuality we 
took the camera along one rainy day and 
were rewarded with the chance to shoot 
“Sunlight After Rain.” To make the most 
of the mud puddles* we held the camera 
low, taking advantage of the sunny gleam 
on the roof under the tree to record die 
cheery effect of sunlight after rain. 

IH Varava Pyre 

W hich is better, the modern metol- 
hydroquinone developers or the ven¬ 
erable pyro formulas? The Agfa Ansco 
Research Laboratories recently made 
some tests to find out. Two M-Q devel¬ 
opers, Agfa Ansco Nos. 17 and 47, and 
the three-solution pyro formula, Agfa 








CAMERA ANGLES 


Ansco No. 45, were used. A straight 
test showed the following: pyro devel¬ 
oped films had better tone separation In 
the shadows, steeper gradation of the 
middle tones, and less brilliant highlights, 
but there was some loss of speed in the 
threshold region despite which, however, 
the negative gradation was excellent for 
portraiture. 

Another test was made with a subject 
having the wide brightness scale, meas¬ 
ured from the subject, of more than 100. 
One set of negatives was developed in 
the pyro developer, with conventional 
proportions, another in the same devel¬ 
oper but with the carbonate cut to 15 
drops per liter of mixed developer. Equal 
contrast for both sets of negatives neces¬ 
sitated 2 3/4 hours developing time for 
the modified pyro bath. All negatives 
were printed on Convira No. O paper, 
those developed in the weakly alkaline 
solution giving better print shadow detail 
and more brilliant highlights, though at 
the cost of heavy pyro stain and a loss 
of film speed equivalent to between one 
and two lens stops 

Pioturos in Shads 

O ne of the most frequent complaints 
we hear from beginners is that the 
negatives they exposed in the shade or 
on cloudy days when the lighting lacked 
contrast, were woefully flat. A simple 
case of cause and effect: flat lighting, 
flat picture. But there is a remedy. De¬ 
velop such negatives a bit longer than you 
do those exposed under normal lighting 
conditions. Length of development de¬ 
termines extent of contrast, remember. 

Imaginotlon in PortraHiro 

T his is going to be an indoor summer, 
someone recently said, in view of the 
growing restrictions on outdoor photog¬ 
raphers That means more portraits than 
we ever did before. But let's use our 
imagination a little and get away from 
the beaten paths whenever we can. Not 
all subjects will lend themselves to such 
treatments as that used here; many an 
effective portrait has been achieved with 
more or less conventional poses, the sub- 



# Tht Duke di Verdure" 


, ject itself frequently being striking enough 
without the employment of tricks and de¬ 
vices. But sometimes it's good to let 
yourself go, even though it may look a 
little crazy. 

In the portrait of ‘The Duke di Ver- 
dura,” by George Platt Lynes, fashion 
and portrait photograper of New York 
City, the latter wanted to get something 
different when he invited his friend in for 
a sitting. Animation in a still is difficult, 
but that was the photographer’s objective. 
He achieved it by a very simple arrange¬ 
ment. The subject, astride a bent sheet 
of linoleum and with a strong light be¬ 
hind, raised his hands as if balancing 
himself The resulting shot, informal, gay 
and completely natural, pleased all. 

Porspootlvo on tko Boaob 

S omething a little different in the way 
of beach pictures is this purely candid 
shot of two bathers in lively conversation. 



A good story 


By moving fairly close to the figure in 
the foreground and angling the camera 
to enclose the laughing face in the tri¬ 
angle formed by the extended arm and 
inclined head of the girl in front, a feel¬ 
ing of nice perspective is achieved. Stop¬ 
ping down to //16 gave sharpness 

Rainbows Qrountfod 

R ainbows do not all exist in the sky. 

Under suitable circumstances, they 
descend to earth as well. Once we wit¬ 
nessed the phenomenon when a garage 
employe was spraying an automobile in 
the course of giving it a thorough wash¬ 
ing. Another time we saw the same thing 
happen in a public park when the bright 
sun, as in the other instance, hit the fine 
drops gushing forth from a revolving 
garden sprayer at just the right angle, 
from the onlooker’s point of view, to ex¬ 
hibit a beautiful rainbow curved in a 
quarter circle. Thus, the humble mortal 
had a close-up view of what happens in 
the sky: the colors of the spectrum, in 
the shape of a bow or arc, are formed 
opposite the sun by refraction and reflec¬ 
tion of the sun’s rays in drops of rain. 
Similar phenomena occur in spray and 
mist, we see. As in the sky, the grounded 
rainbows can be recorded in color on 
color film in a camera. Even pictures 
made in black and white will give at 
least a rough approximation. 


TIME, 

STANDS STILL 
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REVERE 


MODI l II GAMBIA 

Um» 8 mm dim, color 
or black - and • white, 

Eastman-llcontod spool 

and tplndlos. 5 tpoods. 

With Wollensok F 3.5 
ltn», $38.90. 

Children grow up and adults grow older. 
But if you take movies with a Revere, you 
can turn the calendar back and see your 
loved ones years from now " exactly as they 
were back in 1942 ” Because in movies 
only time stands still, these scenes will 
always thrill you with their natural life¬ 
like action. The Re- 
vere’s fine lens, pre- 
exclusive reciprocate 
cision mechanism. 
ing sprocket film 
control and other 
advanced features 
make it easy to take 
sharp, steady pic¬ 
tures. Write for lit¬ 
erature. Revere Cam¬ 
era Co., Dept. 8SA, 
320 E. 21st St., Chi¬ 
cago, Ill. 

MODIL 80 PIOJ8CTOI 

With 500-watt lamp, 
PI .6 Ions, and on# 
300-ft. r#ol, $79.00. 
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feyVManU Bantus 
— Ftneor print roe- 
war plants for tatployoo 


NAVE AT YOUR FINGERTIPS 

the information you need for the 
accurate design and construction of 
any mechanical device. Get the hook 
that, in its latest edition, presents 
2987 practical drawings, with ac¬ 
curate, understandable descriptions, 
of mechanical movements, devices, 
appliances, and so on, used in ma¬ 
chinery for every conceivable pur¬ 
pose. 

“THE ENGINEER'S 
SKETCH BOOK 

OF MEOHANIOAL MOVEMENTS” 

By Thomas W. Barber 


JC4.35 postpaid 

Older From SOIENTIFIC AMERIQAN 
24 West 40th Street, New York, N. Y. 


DEFENSE TRAINING SCHOOLS 

or* using these practical avia¬ 
tion books in their curricula 

Elementary Aerodynamics 

D. C. M. Han. $1.10 

144 pp. 54 Ulus. 

This book has been written for the 
specific purpose of supplying the 
younger students of aeronautics with 
a concise and accurate outline of the 
essential science that lies behind the 
fact of mechanical flight, so that they 
may understand and appreciate the 
intensely interesting field of research 
and engineering that next awaits their 
attention. 

Aircraft Blueprint Reading 

Atman 8 Mead $1.10 

127 pp. 

The first thorough going, practical 
book on this vital subject. Provides 
simple prints with complete explana¬ 
tion of the information they furnish 
and how it is furnished. As a text, it 
| has found wide application and exten¬ 
sive use among aircraft students. 

Practical Mathematics of 
Aviation 

A. C. Downer $1.10 

124 pp. 

Here are the fundamentals of mathe¬ 
matics applied to aviation problems— 
for Vocational, Industrial Adult Train¬ 
ing Courses. Has proved most useful 
to men preparing for jobs in aviation. 


Prices quoted include domestic 
postage. For foreign postage, 
add 25 cents. 


Order from 1 

SCIENTIFIC AMERICAN f 

24 Wait 40th Street. New York. N. Y. 


Our Book Corner 

THE BOOK DEPARTMENT of Scientific American is con- 
ducted, with the co-operation of the Editors, to moke available 
for you a comprehensive book service. Each month the Editors 
select and review in these columns new books in o wide range 
of scientific and technical fields. In addition, they ore ready 
at oil times to advise you regarding the best available books 
on any subject. You ore invited to use this service freely. 
Tell our Book Deportment whot kind of books you wont and 
you will be furnished with o list of available titles, including 
prices. When inquiring about books, ploose be specific; 
remember that we can bo of the greatest help only when 
you tell us just what you are looking for. 


AUDKLS ELECTRICAL POWER CALCULA¬ 
TIONS 

By E. P. Andarson 

E lectricians, testers, draftsmen, plant 
superintendents—in fact, all men con¬ 
cerned with electrical power and its ap¬ 
plications—will find this flexibly bound 
pocket-size book to be an invaluable 
reference aid in solving many of the elec¬ 
trical problems which constantly arise. 
The text starts with a simple, straight¬ 
forward explanation of electrical units and 
Ohms law, carrying through various fun¬ 
damental circuits to the methods of meas¬ 
urement of D.C. Then are treated lines 
and machinery. The second part of the 
book is concerned with alternating cur¬ 
rents and follows the same general pro¬ 
cedure as the first part A number of data 
tables are provided. The text is presented 
in simple language, completely illustrated 
with diagrams, for either home study or 
reference. (420 pages, 5 by inches, 
completely indexed.)—$2.10 postpaid.— 
APP 

AIR RAID PRECAUTIONS 

Rsprlnttd by permission of ths Controller of 
Hit Britannic Mafssty's Stationary Offioo 

C ompiled by British experts, based on 
actual air raid experiences, this au¬ 
thoritative work comprises an excellent 
course of instruction in: Rescue Parties 
and Clearance of Debris; Organization 
of Decontamination Services; Organiza¬ 
tion of Air Raid Wardens* Services; 
Structural Defense; Local Communica¬ 
tions and Reporting of Air Raid Damage; 
Notes on Training and Exercises; Gas 
Detection and Identification Sevice; Pro¬ 
tection of Windows in Commercial and 
Industrial Buildings; Inspection and Re¬ 
pair of Respirators and Oilskin Clothing; 
Care and Custody of Equipment. (270 
pages, 5 y 2 by 8 y* inches, numerous illus¬ 
trations.)—-$3.10 postpaid.— A.D.R., IV. 

AIRWAYS! THE HISTORY OF COMMERCIAL 
AVIATION 

By Ntnry Ladd Smith 

he winner of the first Alfred A. Knopf 
Fellowship in History has produced a 
vivid, well documented, impartial account 
of the growth of American air transport, 
with not a dull paragraph in its more than 
four hundred pages. The early chapters 
strike a new note even if they disclose no 


new facts. Mr. Smith portrays brilliantly 
the spirit of the early flying days when 
the inventors and airplane builders were 
the only flyers: they taught themselves 
the rudiments of aviation and demon¬ 
strated their own machines. The chapter, 
"The Swivel Chair Colonels/' revives 
glorious memories of our fliers of the 
first great war, and of our mixed record 
of production. The chapters called the 
"Night Riders” and "Neither Rain nor 
Snow” give a fine picture of the glories 
and difficulties of the early airmail serv¬ 
ice. The chapter on "The Mail Must Pay” 
shows that the American system (without 
subsidy) produced the finest aircraft in 
the world. No subsidy, no coddling of the 
airways, but a maximum of freedom and 
the minimum of petty annoyance should 
be our normal policy. The final chapters, 
dealing with the more recent history of 
the airlines, of skyliners, and of the attain¬ 
ment of increased safety by radio and 
blind flying equipment all make interest¬ 
ing reading This is a book which will 
appeal to those professionally interested 
in aviation, to students of transportation, 
and to the public in general. (430 pages, 
6 by 9 inches, 32 photographs.) —$3 60 
postpaid.— A.K. 

EMULSIONS AND FOAMS 

By Sophia Barknaa and Qastav Egloff 

A rt of producing and resolving them. 

Technical book. Content: emulsions; 
foams; emulsification; demulsification: 
asphalt and bitumen emulsions; lubricants 
and lubricating-oil emulsions; laboratory 
methods used in the examination of emul¬ 
sions. (591 pages, 6 by 9 inches, 40 illus¬ 
trations.)—$8.60 postpaid — A.G.I. 

AN INTRODUCTION TO THE THEORY OF 
RELATIVITY 

By Patar Gabriel Bargmann 

N ot light summer reading is this new 
work, which is almost wholly mathe¬ 
matical and requires a knowledge of 
calculus, differential equations, classical 
mechanics, and electrodynamics. Con¬ 
tent: special theory, general theory, uni¬ 
fied field theory. Foreword by Professor 
Einstein states: "Much effort has gone 
into making this book logically and peda- 
gogically satisfactory, and Dr. Bergmann 
has spent many hours with me which 
were devoted to this end. This book gives 
an exhaustive treatment of the main 
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features of the theory of relativity which 
is not only systematic and logically com¬ 
plete, but also presents adequately its 
empirical basis. The student who makes 
a thorough study of this book will mas¬ 
ter the mathematical methods and physical 
aspects of the theory of relativity and 
will be in a position to interpret for him¬ 
self its implications. He will also be 
able to understand, with no particular 
difficulty, the literature of the field. 0 The 
author is a member of the Institute for 
Advanced Study, at Princeton, of which 
Professor Einstein also is a member. 
(287 pages, 6 by 9 inches, 9 illustrations.) 
—$4.60 postpaid.— A. G. /. 

SETTING ACQUAINTED WITH ELEOTNICITY 
By Alfred Morgen 

A imed at the average man who fre¬ 
quently finds himself slightly be¬ 
wildered by the innumerable electric 
gadgets in his home, in his automobile, 
and in his place of business, the text of 
this book is phrased in laymen's language 
that makes painless reading. Then, too, the 
text sticks closely to the title; there is 
no attempt to go beyond those funda¬ 
mentals of the subject which are essential 
to a speaking acquaintanceship with elec¬ 
tricity. Apparently nothing of importance 
has been missed. Magnetism, primary 
cells, electric engines, electro-magnetism, 
condensers, heat and light from electricity, 
radio communication, electro-chemistry— 
the whole gamut of electricity is covered. 
(346 pages, 6 by 9 inches, a large number 
of drawings ) —-$3.10 postpaid.— A.P.P. 

THE MILKY WAY 

By Bart J. Bek and Prisoilla F. Bek 

O ne of the new Harvard books on 
astronomy. Semi-popular, compact 
presentation of the scientific advances 
made in the exploration of the Milky 
Way. Suitable for serious amateurs and 
not especially recommended to the be¬ 
ginner or to those who seek merely ro¬ 
mantic reading; for, while it is not really 
abstruse, it is nothing like superficial 
or light. In other words, it is about on a 
level with astronomical articles pub¬ 
lished monthly in the magazine you are 
now reading Chapters* Presenting the 
Milky Way; How an Astronomer At¬ 
tacks the Problem; The Sun’s Nearest 
Neighbors; Reaching Out--The System 
Takes Shape; The Whirling Galaxy, 
Bright and Dark Nebulae; The Inter¬ 
stellar Gas; The General Haze; Men at 
Work; Explorations in Space; How Old 
is the Milky Way? Senior author is an 
astronomer at Harvard. (204 pages, S l / 2 
by 8 % inches, 95 illustrations.)—$2.60 
postpaid.— A. G I. 

THE CONQUEST OF BACTERIA 
By F. Shorwood Taylor 

C hemotherapy, from salvarsan to sul- 
fapyridine, popularly explained. Drugs 
—Prontosil, sulfanilamide, and so on— 
and their effects, with the surrounding 
health science necessary to make the dis¬ 
cussion clear, is the subject of this treat¬ 
ise for the layman reader. Structure of 


each drug molecule is shown by structural 
formulas, or models, and these in turn are 
lucidly explained, (178 pages, by 8}4 
inches, illustrated.) — $2.10 postpaid. — 
A.G.I. 

DU P0NT—-0NE HUNDRED AND FORTY 
YEARS 

By William S. Dutton 

F ew names have been so long and inti¬ 
mately linked with the industrial de¬ 
velopment of United States as that of 
Du Pont. Thus, a biography of Du Pont 


as a business rather than of Du Ponts as 
personalities becomes also, in part, a his¬ 
tory of a young nation on the way up. In 
such a biography there is bound to be 
romance, humor, tragedy—all of the fac¬ 
tors involved in human endeavor. Defi¬ 
nitely are these factors present in this 
book. The first part of the text traces 
the work of the earliest Du Ponts in the 
United States and their work with gun 
powder. In the second section hppear high 
explosives, their development, and their 
effect on history. A new century dawns 
in the third part of the text and then 


Industrial 

CAMOUFLAGE 

Manual 


Prepared at Pratt Institute , Brooklyn, N. Y. 
in collaboration with the Technical Faculty . 

By Konrad F. Wittmann , A. 1. A., 

Chief of Industrial Camouflage Program. 

The long-awaited, authoritative technical 
guide to the concealment of industrial 
objectives from air attack. 

The first book on Industrial Camouflage published in 
America. Several groups of competent experts and 
engineers have collaborated to make this a most vital 
and timely volume. 

Embodies the most up-to-date information relating to 
effective methods of concealment. Draws upon Euro¬ 
pean experience plus research at the most advanced 
schools of civil defense in this country. 

Discusses camouflage principles, methods and ma¬ 
terials in complete detail and illustrates ideas with 
annotated diagrams, drawings, and photographs of 
models. 

Shows exactly how to go about concealing industrial 
plants, grain elevators, water towers, parking areas, 
railroad yards, chimneys, storage tanks, docks, ship¬ 
yards, airports, and many other structures. 

PRACTICAL REFERENCE BOOK 

Because of its clarity and wealth of detail, this book promises 
to be a standard reference for plant executives, and all others 
concerned with installing and maintaining proper industrial 
camouflage arrangements ... as well as for architects, 
engineers, and other professional designers. 

128 plates, S'/l " x 11". 242 Illustrations. 

Convenient, durable binding 

$4 AT LEADING DEALERS EVERYWHERE... or direct from 


REINH0LD PUBLISHING C0RP. 


4 

* 

* 


1330 WEST 42nd ST. 


NEW YORK. N. Y.I 
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The Editors Recommend 

JANE'S FIGHTING SHIPS* 1941. Thin is ths lataat edition of the 
world-famed London authority on all world navies. Contains discussions, 
data, photographs, silhouettes, details of construction. Now, more than 
ever before, this is a “muii” reference for all who have naval interests. 


ELEMENTS OF ORDNANCE— 
A textbook prepared for cadets of 
the United States Military Acad* 
etny. Covers manufacture, the 
chemistry of explosives, types of 
weapons, mathematics of ballistics, 
etc. 94.60 


919.00 

THE TRISECTION PROBLEM— 
By Robert C* Yates. Embodies 
mathematician's answer to would* 
be trisector. Gives chief dependable 
data on this never-ending dis¬ 
pute, Compact, crisp, concise. 

91.10 


Best 
Sellers 
in Science 

PLASTICS CATALOG 1949— 
More than s catalog, this book 
contains a group - of Informative 
articles that nukes it an invalu¬ 
able source of information and 
reference for anyone interested in 
plastics. 9S.00 


3UPERSON1CS—By Prof. R. W. Wood. A great 
deal of date on science of Inaudible sounds, their 
every aspect, physical and biological, by a noted 
physic 1st-Inventor. Has bibliography of articles on 
subject in many journals. 99-10 

PROCEDURES IN EXPERI¬ 
MENTAL PHYSICS—By John 
Strong, Ph.D. A wealth of useful 
data of a practical kind for the 
constructor, experimenter, and 
•killed craftsman. 96.90 


AIRCRAFT INSTRUMENTS—By George Elite 
Ervin. AH types of instruments for Aircraft use 
described for students, pilots, inspectors. Funds- 
mantels, Instructions. 99-10 


FIRE FROM THE AIR—By J. 
Enrique ZnnettL Pertinent facts 
regarding incendiary bombs. His* 
tory, modern types, materials, and 
the strategy and tactics of their 
use In modern warfare. 9*60 


MACHINERY'S HANDBOOK— 
Eleventh Edition- "Bible of the 
mechanical industry," enlarged to 
1815 pages of latest standards, 
date, and information required 
dully in the shop end drafting 
room. 96.10 


STEEL SQUARE POCKET BOOK—By Dwight 
L Stoddard* Practical methods of using tha car¬ 
penter's steel square for layout work of all kinds. 
Time-tried methods used by two generations of car¬ 
penters and found both rapid and accurate. 91.00 


MATHEMATICS — ITS MAGIC 
AND MASTERY—By Aaron 
Bakst. Investment In approach 
te algebra, geometry, trigonometry, 
with time-savers. 94.10 


THE COMPLETE GUIDE TO SOILLESS GAR- 
DENING—By Dr. William F. Gerldce. The man 
who invented soilleee gardening has prepared this 
comprehensive and authentic guide covering ell 
phases of this fascinating work. For amatear and 
professional. 91.95 

TOOL MAKING—By C. B. 
Coles. Instruction for making and 
using all kinds, from personal tdols 
to arbor presses, lathes, planers, 
etc., in different met*Is. 93.60 


WORKING WITH THE MICRO- 
SCOPE—By Julian D. Cerring- 
ton. For the serious beginner. 
Explicit, practical. 93.60 


TURRET LATHE OPERATOR'S MANUAL—By 
Longstreet and Bailey. Expert lathe operators are 
needed in national defense work. This book gives a 
thorough course in lathe operation. 92.60 


TEXTBOOK OF CHEMISTRY— 
By Albert L. Elder. Rerom 
mended to those who have formerly 
etudled elementary chemistry and 
find need for a refresher book 
which will also bring them up to 
date in the ever-advancing field 
of ohemistry. Last chapter gives a 
pre-view of organic chemistry 

94.10 


BOMBS AND BOMBING—By Willy Ley. A fairly 
technical account of the things that every civilian 
should know about bomba, their action and methods 
of use. Contains 121 psges, with a few illustrations. 

91.39 


PROCEDURE HANDBOOK OF 
ARC WELDING DESIGN AND 
PRACTICE — Lincoln Electric 

Co. Sixth edition of a famous 
book covering every phase of arc 
welding in detail. Limp leather- 
ette. 1117 pages, several thousand 
illustrations. 

In U. S. A 91.90 

Elsewhere 92.00 


MILITARY BASIC COURSE— 
By Capt. Frank X. Cmikuhunk. 
Complete story of Army operations 
In handy pocket volume. Paper 
binding. 81.10; Fabrikoid. 81.88 


A MARRIAGE MANUAL—By Hannah M. Stone, 
Mi)., end Abraham Stone, M.D. A practical 
guide to sex and marriage, covering fitness for mar¬ 
riage, mechanism of reproduction, prevention of con. 
ceptfon, and aimilar vital subjects. Answers questions 
most often asked these authors by thalr consultants. 

92.60 


THE ADVANCING FRONT OF MEDICINE, By 
George W. Cr a y Summary of the high points of 
our present-day knowledge of the nature of disease t 
Alimentation, high blood pressure, the sulfa drugs, 
influents, allergy, Insanity, sleep, pain, drink, smok¬ 
ing, anxiety, cancer, aging. A truthful picture of 
the statua of medicine. 98.10 


HANDBOOK OF CHEMISTRY 
AND PHYSICS— A claaele refer- 
enee book recently revised and 
brought up-to-date to keep pace 
with recent research. Includes ma¬ 
terial on ell branohea of chemistry, 
physica, and allisd sciences. Used 
in laboratories and by engineer* 
throughout the country. Flexible 
bindiag, 2503 page*. $8.60 


AUTOMATIC ARMS—By Mel- 
via M. Jehaaea end Charles T* 
Hevea. Comprehensively cover* 
machine guns, machine rifles, sub¬ 
machine guns, pocket pistols, shot 
guns, sporting, military rifles in 
automatic classification, 88.10 


AUDEL'9 MECHANICAL DIC- 
TIONARY—Compiled by N. 
Hawkins, M.E., and E. P. Endor¬ 
sed, E.E. Encyclopedic, with 
17,000 words, terms, phrases. 
Correct word definitions as well 
as tables, rules, formulas, recipes 
and practical hints, help*, and 
•uggeatlons. Also condensed his¬ 
tory of mechanical progress. 918 
pages, unilluatrated. 

•4.10 


ATOMIC ARTILLERY—By John Kelleek Robert- 
eea. Electrons, protons, positrons, photrons, neu¬ 
trons, and coamle rays, all described for the layman 
la plain language. Also transmutation of the ele¬ 
ments and the manufacture of artificial radio-activity. 

92.88 


RADIO TROUBLESHOOTER'S HANDBOOK— 
By Alfred A. Ghtrardl. For radio service men, en¬ 
gineer*. experimenters, amateurs. Technical aspects 
of radio. 98.10 


BASIC FIELD MANUAL, INFANTRY DRILL 
REGULATIONS. Practical working manual for 
commissioned, non-commissioned officer*. 9*80 


The above price* are postpaid in the United 
States. Add, on foreign orders, 2Se for 
postage on each book, except as noted. 
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comes World War I. In the fourth and 
final part the Du Pont organization con¬ 
tinues to push its program of expansion 
beyond explosives into the fertile field of 
chemistry, a field which has expanded 
tremendously and has touched in so many 
ways the daily lives of millions. Although 
this book is essentially a business biogra¬ 
phy, it is also rich in personalities—the 
personalities of the Du Ponts and other 
men who grew with the country and con¬ 
tributed so largely to our present indus¬ 
trial supremacy. (396 pages, 6yZ by 9# 
inches, thoroughly indexed.)—$3.10 post¬ 
paid.— A.P.P. 


(SITTING THEM INTO THK BLUE 
By Ernest K. Qann 

S omething really new in a book on 
aviation has at last been published. 
The author has undertaken to tell the 
story of how planes are planned, how they 
are made, how they are powered. What 
he has done is to take the reader into the 
engineering laboratories and factories and 
show him how the planes progress from 
the drafting board to mock-ups and 
through the actual fabrication and assem¬ 
bly to the point where the ships finally 
take off “into the blue.” All of this is 
done with a light yet competent touch, the 
text providing the thrilling interest of a 
fast-moving novel, yet giving facts and 
figures in sugar-coated form. Not the 
least important part of the book are the 
numerous excellent illustrations which 
serve to complement the text. (154 pages, 
6 J4 by 9% inches.)—$2.10 postpaid.— 
A,P.P. 

THE “PARTICLES" OF MODENN PHYSIOS 
By J. D. Stranathan 

E lectrons, positive rays, photons, posi¬ 
trons, neutrons, mesotrons, X-rays, 
alpha- beta- and gamma-rays, cosmic rays 
—to each of these a section of this newest 
omnium gatherum of modern atomic phys¬ 
ics is devoted. But the book is far more 
than a family album of particles; rather 
it is a whole, rounded textbook of modern 
physics built around these particles. It 
is not a popular book, but a rather 
weighty, solid work, pitched at the level 
of upperclass university students, and its 
reading—or rather, study—will require 
familiarity with underclass physics, alge¬ 
bra, and a very trifling amount of calculus 
Suited to studious outside readers who 
find popular works too fluffy. The author 
is Professor of Physics at the University 
of Kansas. (571 pages, 6 by 9 inches, 
illustrated.)--$4 10 postpaid 

THE DATS OF OBEATION 
By Willy Loy 

P opular, but scientifically authentic and 
altogether readable and entertaining 
account of earth history, with special 
emphasis on the evolution of life through 
the eras of the geologic past. As an in¬ 
cidental, the author compares the geolo¬ 
gists’ account with that of Genesis, argu¬ 
ing neither for nor against any signifi¬ 
cance in the general similarity. (275 
pages, 5)4 by 8# inches, 36 illustrations.) 
—$2.85 postpaid. — A . G. /. 
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CURRENT BULLETIN 
BRIEFS 


(The Editor will appreciate it 
if you will mention Scientific 
American when writing for any 
of the publications listed below.) 

Copper & Brass Research Association 
Bulletin, June issue, is devoted to 
the part which the Maritime Commission 
is playing in the construction of our mer¬ 
chant marine and Navy and to the con¬ 
version of peace-time plants to war 
production. Copies of the June issue and 
future issues can be obtained from the 
Copper and Brass Research Association, 
420 Lexington Avenue, New York, Neiv 
York .— Gratis . 

Chemicals Bv Glyco is a 112-page book 
giving detailed information on a wide 
range of commercial chemicals, including 
suggested formulas for the manufacture 
of numerous finished products. Flame¬ 
proofing and waterproofing agents, syn¬ 
thetic resins, and waxes, emulsifying 
agents, and so on, are dealt with in de- 
tail .—Glyco Products Company, Inc,, 
230 King St,, Brooklyn, Nep) York. — 
Gratis. 

Hydraulic Jacks is a four-page bulletin 
giving specifications of three types of 
jacks ranging in capacity up to 500 tons. 
— The Watson-Stillman Company, Ros¬ 
elle, Neur Jersey. — Gratis. 

Technical Bulletin No. 230.8 covers 
major applications of various colloidal 
graphite dispersions in water, petroleum 
oil, castor oil, glycerine, and in more 
volatile liquids such as mineral spirits. 
These dispersions are used for solving 
high temperature and other lubrication 
problems as well as for impregnating 
such materials as fabrics and so on.— 
Acheson Colloids Corporation, Port 
Huron, Michigan .— Gratis, 

Agfa Ansco Centennial Book is a pro¬ 
fusely illustrated pamphlet which 
presents the story of the origin and de¬ 
velopment of America’s oldest photo¬ 
graphic manufacturer. Service Depart - 
ment, Agfa Ansco, Binghamton, New 
York. — Gratis . 

“Long-Life” Lignum-Vitaf. Marine 
Supplies is a folder describing various 
units made from this wood which has 
unusual characteristics of self-lubrication, 
acid resistance, a density almost equal to 
iron, and economy through long service. 
— Lignum-Vitae Products Corporation, 
96-100 Boyd Avenue, Jersey City, New 
Jersey .— Gratis . 

Industrial Tablet Compressing Ma¬ 
chines is a 48-page illustrated bulle¬ 
tin which discusses the applications and 
economies and other advantages of manu¬ 
facturing by tabletting or compressing. 
Such methods are used to reduce bulk, 
increase the efficiency of chemicals, and 
to produce parts from powdered metals 
and carbon mixtures. They are also ap¬ 
plied to the fabrication of ceramic and 


glass parts as well as in the manufacture 
of pharmaceuticals, foods, confections, 
and so on. This bulletin illustrates and 
describes many tabletted parts and a va¬ 
riety of other industrial products. Request 
Catalog No. 41-T.— F . J. Stokes Machine 
Company, Olney Post Office, Philadelphia, 
Pennsylvania. — Gratis. 

Spot Welding Aluminum Alloys is a 
12-page circular giving spot welding 
characteristics of these metals and de¬ 
scribing equipment for spot welding, de¬ 
sign of joints, and methdds of preparing 
for welding. P. R. Mallory & Company, 
Inc., Indianapolis, Indiana. — Gratis. 

Archeology of New Jersey, by Dorothy 
Cross, is a large, thick, luxurious vol¬ 
ume giving brief descriptions of sites lo¬ 
cated by The Indian Site Survey, a W. P. 
A. project. Archeological Society of New 
Jersey, New Jersey State Museum, Tren¬ 
ton, Netv Jersey. — $2.50. 

Techni-Data Hand Book, by Edward 
Lupton Page, B.Sc., is a spiral-bound, 
64-page book which gives compact and 
concise essential data on mathematics, 
physics, chemistry, engineering, and me¬ 
chanics. A number of drawings illustrate 
the text. Scientific American, 24 West 
40th Street, New York, New York .— 
$1.10 postpaid. 

Modern Precision is a 16-page brochure 
illustrating and describing a large 
number of instruments, controls, and 
heat treating methods which are being 
used in industry, in research laboratories, 
and in teaching and testing. These range 
from combustion controls of various kinds 
through metal analysis methods and heat 
treating furnaces to thermocouples, filters, 
and electrical bridges of various types.— 
Leeds & Northrup Company, 4934 Sten- 
ton Avenue, Philadelphia, Pennsylvania. 
— Gratis. 

Metal Finishing is an eight-page bulle¬ 
tin dealing with the use of indium, 
its properties, and methods of plating with 
this increasingly important metal. The 
Indium Corporation of America, 805 Wat¬ 
son Place, Utica, Netv York .— Gratis. 

Zeolite Water Softeners is a pamphlet 
describing in some detail the methods 
of water treatment using minerals or 
compounds which create reversible base- 
exchange reactions. Illustrations of typi¬ 
cal installations are presented, with de¬ 
scriptions. Graver Tank & Manufactur¬ 
ing Company, Inc., East Chicago, Indiana. 
—Gratis. 

Some Recent Books for Aviation 
Mechanics is a bibliography pre¬ 
pared by the Division of Aeronautics of 
the Library of Congress. Library of Con¬ 
gress, Washington, D . C. — Gratis. 

Properties, Selection, and Suitability 
of Woods for Wood-Working, by 
D. G. Coleman, classifies various woods 
into groups according to hardness, shrink¬ 
ing, ease of working, nailing, stiffness, 
odor and taste, surface characteristics, 
and several other properties.— United 
States Forest Products Laboratory, Madi¬ 
son, Wisconsin. — Gratis. 
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TELESCOPTICS 


A Monthly Deportment for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Editor of the Scientific Anwlcan hocks “Ametw Telmope Mikiw” 
and “Amateur Telescope Maklnp—Advanced” 


L ast month in this department, R. M. 

Watrous, M.D., Highland Park, 111, 
described a spectroscope of the concave 
grating, Rowland type, which he made 
as a follower of the amateur optical 
hobby, and now, in Figure 1, is a series 
of spectrograms which give a better idea 
of the refined capabilities of such an in¬ 
strument than the ones he had available 
at that time. The spectrogram is en¬ 
larged four times from a portion of him 
on which are registered ultra-violet spec¬ 
tra extending over that part of the ul¬ 
tra-violet from wavelength 3100 ang¬ 
stroms down to 2500 angstroms. The 
light which made these lines is com¬ 
pletely invisible to the eye. 

The top spectrogram was made with 
light from an arc between ordinary 
cored carbons such as are used for some 
kinds of lantern slide projectors. Those 
below it were obtained by melting bits 
of common metals (tin can strip, tin- 
foil, solder, galvanized iron, brass, cop¬ 
per, sterling silver, silver solder, alum¬ 
inum, iron) in the heat of the arc, thus 
causing them to vaporize and emit their 
characteristic wavelengths. Some of 
these metals did not remain in the arc 
long enough to record their spectra. 

Since the carbons used were not of 
the high degree of purity required for 
spectrographic analysis, the lines of 
the elements in the core (silicon, bis¬ 
muth, and magnesium) appear in all of 
the spectra, and are indicated at the top 
by their chemical symbols. The other 
numbers written across the top refer to 
the wavelengths in angstroms. 

In the concave grating type of spectro- 
■ scope mentioned al>ove and described 
last month, the slit, the grating, and the 
spectrum, all three, lie on the circum¬ 
ference of a circle whose diameter is 
equal to the radius of curvature of the 
grating. How a really large—gigantic, 
in fact—instrument of this type shapes 
up is shown in Figures 2 and 3. This is 
the world's second largest spectrograph, 
30 feet in diameter, and is at the Uni¬ 
versity of Chicago. It took over a year 
to build, and in size it is rivaled only 


by a similar spectrograph at the Massa¬ 
chusetts Institute of Technology. The 
diffraction grating, in addition to focus¬ 
ing the light, breaks it up into its com¬ 
ponent wavelengths and fans it out over 
the 40' of photographic plate. 

The physics department at the Univer¬ 
sity of Chicago began making diffraction 
gratings under the supervision of the 
late Dr. Albert Michelson, and after 
Dr. Michelson’s death, in 1931, the work 
was continued under Dr. Henry Gor¬ 
don Gale. From five to ten of these grat¬ 
ings have been made every year by the 
University and sold to scientific labora¬ 
tories in all parts of the world. Only at 
the Johns Hopkins University are grat¬ 


ings made which compare, in their power 
to separate the spectrum lines, with those 
made at the University of Chicago. The 
grating consists of an octagonal piece 
of speculum metal on which vertical 
lines have been ruled by a ruling en¬ 
gine, the time required being approxi¬ 
mately two weeks. 

The giant spectrograph fills a room 
40' square. A light beam from the com¬ 
pound to be studied originates in ap¬ 
paratus outside the room, passes 
through a narrow slit at the point in 
the photograph (Figure 3) to which 


Professor Robert S. Mulliken is seen 
pointing, travels across the room, 
strikes the grating at which Miss Jane 
Hamilton, a graduate student in physics, 
gazes (this grating is shown in Figure 
2 ), and then is reflected to different 
parts of the big circle as a large fan of 
light. This light impinges on the photo¬ 
graphic plates in a strip 2" in width and 
40' in length, arranged in a large semi¬ 
circle 30' in diameter. (The inner circle 
in the right half of Figure 3 is the ves¬ 
tige of an older and smaller spectroscope 
of the same type.) The photographic 
plate is composed of 26 sections, each 
18" in length. The sections are removed 
separately for developing in the neigh¬ 


boring darkroom. It takes from three to 
40 hours to secure an adequate exposure, 
because the dispersion of the light great¬ 
ly diminishes its intensity. 

If an observer stands within the fan 
of light coming from the grating, and 
walks to different parts of the room, he 
can witness the differences in wave¬ 
lengths of the light in various parts of 
the fan. At one side of the room long 
wavelengths will cause the grating to 
appear a brilliant scarlet. As the obser¬ 
ver moves across the room the color of 
the grating passes from red through the 



Figure 1: Spectrograms made with an inexpensive home-made spectroscope 



SCIENTIFIC AMERICAN • AUGUST 1942 


94 







-TELESCOPTICS- 

seven colors of the spectrum to violet. 

S lit for spectroscopes or other optical 
instruments was described by Dr. 
John Strong, of the Astrophysical Ob¬ 
servatory, California Institute of Tech¬ 
nology, in The Review of Scientific In¬ 
struments, Vol. 12, pages 213-214, as 
follows: 



a b 

Courtesy “Ths Rtvitw of Scientific Instruments" 

Figure 4: Non-uniform-speed slit 


“Many types of slits have been used 
for optical instruments. (See H. Kay- 
ser, Handbuch der Spektroscopic, Vol. 
1, p. 532). Among them one bilateral 
slit which we may term the parallelo¬ 
gram slit, and which is diagrammati- 
cally illustrated, in Figure 4(a), has 
several noteworthy features. When it is 
skilfully constructed, this slit is both 
simple and effective. The opening of the 
parallelogram slit exhibits an adverse 
non-uniform relationship to the amount 
of turn of the adjusting screw: The slit 
opening changes most rapidly when the 
slit is nearly closed whereas we would 
prefer, to have a more delicate control, 
that the slit opening change slowly when 



the slit is nearly closed and rapidly when 
it is nearly open. Figure 4(b) repre¬ 
sents diagrammatically the principle of 
the parallelogram slit adapted to achieve 
this desired end and Figure 5 illustrates 
how we apply this principle in practice. 

“Figure 5 is a sketch £y Mr. R. W. 
Porter drawn from one <n the slits of a 
new spectrometer under construction 
here. The cover plate, with the slot for 
illuminating the slit, is shown turned to 
one side. This plate is secured by screws 
in the four corners while the slit, as a 
whole, is fastened to the spectrometer 
by four other screws, two on the right 
side and two on the left. 

“The micrometer screw displaces the 
slit jaw assemblies equally in a direction 
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parallel to the slit and, by virtue of their 
6 .006*’ dock spring mountings, this dis¬ 
placement causes die slit jaw assemblies 
to separate and the slit to open. Two 
helical springs locate tfre jaw assemblies 
definitely against the hardened end of 
the micrometer screw. The carefully 
worked^slit jaws are adjustably fastened 
to the Ikw assemblies so that the jaws 
will close exactly. 

“The advantages of this type of slit 


cylinder, or drum, is grooved and the 
groove moves the eyepiece across the 
spectrum as the handscrew is turned* The 
jroirat Rfrip on the drum is calibrated in 
angstinom' units; it also carries the sym¬ 
bol* of the principal lines of the elements. 
Thus* if 15 or 20 elements are present, 
the user gets a line on the crosshair and 
then refers ^) the drum. 

7 Tfre camera part is at the extreme 
right The round white spot is the hand- 
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Figure 6: Smith's home-mode spectrot&pe with calibrated drum 
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over other types are: that the jaws can¬ 
not possibly be jammed; that the slit 
opening is delicately controllable when 
the slit is narrow; and the spring mount¬ 
ing, 4 as contrasted with mounting in 
ways, provides a definitely reproducible 
mechanical system. Disadvantages are: 
the non-uniform relation between microm¬ 
eter screw setting and slit opening and 
certain limitations on compactness of 
construction. The slit is relatively easy 
to construct in such a manner as to yield 
high accuracy. 

“The slit opening is given, approxi¬ 
mately, by the expression: 

S=2L fl—cos (M/L)] t 
where L is the free length of the clock 
springs and M is the displacement of the 
micrometer screw from the closed posi¬ 
tion. For the slits already constructed 
£.=1 cm and A/=3 mm giving S’ ap¬ 
proximately 1 mm. The slit jaws are 24 
mm long while the useful length of slit 
is 12 mm. The over-all dimensions of the 
slit exclusive of the micrometer head 
are 354*x3"x>4\” 

A nother spectroscope—in fact, a spec¬ 
trometer-made by an amateur is 
shown in Figure 6. F. P. Smith, Box 364, 
Ventura, California, is the maker, and he 
says he has followed spectroscopy as a 
hobby for 16 years and found it to have 
unlimited fascination and possibilities. 
“The concave grating type is the easiest/' 
he writes, “also the most practicable to 
build. Gratings in the original can be 
obtained with a 2* ruling and 25,000 lines 
per inch at $50 to $150. About $75 will 
build an instrument having excellent 
dispersion. A very good slit can be made 
without machine tools, the practice it 
gives in filing also being of value* 

“In the photograph (Figure 6), the 
screw which is used to oscillate the 


seqew which is used to oscillate the 
gssrting.” 

'^Smith’s description was shown to 
Watrous, who replied: “This apparatus 
is undoubtedly more accurate than mine, 
though probably more difficult to build. 
The more expensive gratings must give 
much better definition.” 

C ontact: “I have long ago aban¬ 
doned the pencil mark system for 
measuring contact between mirror and 
tool,” Cyril G. Wates of Edmonton, Al¬ 
berta, Canada, writes, “not because of 
the alleged danger of scratches, but be¬ 
cause it doesn’t work—at least, not for 
me. So I took a leaf from the mechanic’s 
book—he uses Prussian blue in making 
face plates—and put a streak of dry 
rouge on the tool, and judged contact not 
by rubbing out of the streak, but by the 
rouge which was transferred to the mir¬ 
ror. This, as I mentioned in ‘A.T.M.A./ 
works well, but I have found, especially 
with Pyrex, that the faint rouge marks 
are difficult to distinguish. 

“Recently I discovered a very satisfac¬ 
tory substitute in artist’s Black Stump¬ 
ing Chalk. This is a very fine black 
powder—probably pure carbon—and a 
little may be taken on the finger tip and 
rubbed across a diameter of the tool. 
After dusting off the loose particles, one 
mirror is pressed into contact and nibbed 
gently, without pressure. When the mir¬ 
ror is removed, the points of contact will 
show on the face of the mirror like an 
Ethiopian on a snowbank.” 

N o stellafane convention this year. 

War. Everybody busy, and local 
hosts busy too. Town crowded. Also tires, 
gas. Better to wait for the dawn of 
peace. 


Mated in the 0. 8. A. Press of the Wilson H. Loo Company, Orange, Connecticut 
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The vest wealth of useful information in the Scientific 
Encyclopedia if published in the ordinary way, would 
fill more than 12 average-size volumes. Here is just a 
brief outline of some of the subjects covered: 

CHEMISTRY: Chemical elements—symbols, atomic number, 
atomic weight, density, hardness, melting point, etc.—com¬ 
mon reactions, occurrence in nature, method of production 
from ores, uses in industry. Compounds—full information, in¬ 
cluding manufacture and use. Organic compounds; industrial 
products. Agricultural chemistry, food chemistry. 

PHYSICS: Mechanics, heat, light, sound, electricity, magnet¬ 
ism, X-rays, fully covered | principles and application pro¬ 
fusely illustrated. 


principles and application pro- 


MATHEMATICS: From fundamentals of arithmetic to algebra, 
geometry, trigonometry, calculus, differential equations, etc.; 
with special emphasis on their application to science. 
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line, diesel engines. 
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VIRTUALLY completed is the great 
mounting for the 200-inch telescope 
in California—our cover picture this 
month—but at least a year’s work re¬ 
mains to be done to complete the mir¬ 
ror However, both are now “put 
away in mothballs”—work entirely 
suspended—for the duration. The 
photograph is by George Herbig of 
the Griffith Observatory in Los 
Angeles. See also page 142 
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A FLASH OF GENIUS 

tkangk things often happen in court, but seldom if ever 
has a stranger theme been dwelt upon than that which the 
Supreme Court of the United States brought forth in a re¬ 
cent decision in a patent case Neither the facts of the case 
nor the merits of either side are of any moment here, so 
they can be passed by. The meat of the decision, as far 
as the possible future of patent law is concerned, is con¬ 
tained in the statement by the court that the test of patent 
validity is whether or not the alleged invention reveals a 
“flash of creative genius/’ 

A “flash of creative genius”! Upon such a basis prac¬ 
tically every patent ever issued in the United States or else¬ 
where would he invalid. Classic is the tale of Edison’s 
long and heart-breaking search for a material from which to 
make incandescent lamp filaments. No flash of genius there 
Bell labored long and often despairingly before wires car¬ 
ried speech. Again no flash. Marconi created many failures 
before he ultimately achieved success. No flash in that. And 
the list could go on and on, proving that inventive genius 
is not given to flashes, that the patents upon which are 
based our great industrial world of today have been the 
result of much perspiration and mental anguish, seldom it 
ever lightened by a helpful flash 

Now that we are at war, things of this sort go on every 
da>. often passing un-noticed The pressure of war, total 
war, frequently warps perspective to a point where it is 
unappreciative of the damage that can he done by a matter 
that seems unimpoitant in the face of world-shaking events 
But there is a time of peace coming, a time when attention 
will he turned from the nerve-i ending pressure of wai 
production to the pursuits of peace Then, when out in¬ 
dustrial machine again shifts goals, will come the reali/ation 
that new ideas, t educed to practice and protected by patents, 
are the basis of out industrial structure If the test of a 
“flash of creative genius” is going to be applied to such 
patents, this nation is going to find itself in a homble 
period of industrial stagnation This must not be allowed 
to happen When the period of reconstruction conies, the 
aid of the inventor will be needed more than it was ever 
needed in all the past yea is of technological development 
Upon inventions and patents will he built the new indus- 
tiies needed to carry on the traditions that are so much a 
part of the Vmerican way Lot’s forget about such mani¬ 
festly foolish things as these “flashes” and concentrate on 
methods of encouraging the inventor by guaranteeing to 
him, even more than ever hefoie, the fruits of his hard 
labor- T) /) 1/ 


SHARE THE "KNOW-HOW" 

Since 1845 the pages of this magazine have been largelv 
devoted to the dissemination of mfoimation regarding new 
industrial processes, new ways of doing things easier, 
faster, more economically, new methods of attaining new 
ends—in short, to spreading the “know-how' ” 

At no time in the history of this country has there been 
more reason, more need, for this sharing of knowledge than 
there is at the present moment. Many of the larger indus¬ 
trial organizations arc realizing this fact and are doing 
everything possible to spread to others, even to active com¬ 
petitors, news of their newest developments in many lines 
Reason behind all this, of course, is the war effort Every- 


OUR 

Point 

OF VIEW 


thing possible must he done to increase production of the 
things needed to insure victory, and only by a vast pooling 
of information can this end be achieved in the quickest, 
most economical manner. 

Outstanding proponent of the need for sharing the know¬ 
how is Westinghousc. By every available means that or¬ 
ganization is spreading to the industries of the nation the 
story of what they are doing and, where it can he told 
without revealing military secrets, how they are doing it 
Much of this story has appeared in the pages of Scientific 
American, and that it has been welcomed by many readers 
is evidenced by our correspondence. 

\\ e have mentioned only one example; there are dozens 
of others, hut still not too many, still not even enough 
The job that is being done in some small plant that no 
one ever hears of outside the four walls of the shop may 
he just as interesting, just as informative, just as impor¬ 
tant to other industries as it is to that small plant. And, 
too, it may have an equally large bearing on the success 
of the war effort 

With all this in mind, the editors of Scientific American 
will welcome contributions from responsible members of 
industrial oiganizations, telling of some new method of 
operation, some new material that has been developed foi 
a specific purpose but which may he adaptable to other 
uses, some new operation performed with an old tool— 
anything, in fact, that will contribute materially to sharing 
the know-how' We cannot, of course, promise to publish 
all contributions Each one, however, will be carefully con¬ 
sidered and its value to the greatest number of readers will 
be accurately weighed in the editorial balance. 

The door is open, the welcome mat is out. Heie is your 
chance to share your know-how for the greatest good ot 
the greatest number .—A P P. 


LIGHTER THAN AIR 

AiTuon.n not much information about their operations 
appears in the press, it is an open secret that blimps .ire 
playing a large and important part in the “Battle of the 
Western Atlantic” While, at the time of writing, we are 
still losing many surface vessels to the predatory packs of 
submarines that infest our eastern coast, the so-far un¬ 
written record of achievement of these versatile lighten - 
than-air craft is apparently an inspiring one Where the 
blimp holds the advantage over the patrol plane is in its 
slow speed that permits more careful inspection of the 
water below' and its ability to hover over one spot for 
almost any desired length of time 

Perhaps the good work of the blimps influenced to some 
extent the recent action of Congress in authorizing an in¬ 
creased appropriation for lighter-than-air craft. Tn any 
event, we are going to hear a lot more about this type of 
aerial transportation in the near future.— A.D.R ., IV 
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RUBBER-"Copper salts have an injurious effect upon India 
rubber. . . . Metallic copper in contact with rubber causes 
oxidation and hardening of the gum, although no appreciable 
amount of the metal enters into it. Zinc does not in any way 
affect the rubber Oil containing even small amounts of copper 
coining in contact with rubber goods is highly injurious. . . 
All oils, except castor oil, exert a detrimental effect upon 
rubber.” 

TRIPLE SCREWS—“The fastest of the vessels of our new 
navy, the Columbia, will have a speed of 21 knots, with a 
possibility of doing 22 knots. She will, to do this, have greater 
horse power than any vessel ever before built in America, and 
is, with one exception, the first large vessel ever built with 
triple screws.” 

AUSTIN DAM—“There is being built across the Colorado 
River at Austin, Texas, a massive granite dam, the ohject of 
which is to furnish the city with water works and electric light, 
and to also furnish manufacturing enterprises with cheap water 
power This wonderful structure is 1,200 feet in length, and 60 



feet high. It is 16 feet thick at the top, increasing downward and 
spreading out in a broad toe or apron, making its extreme 
width at the bottom 50 feet. . . . The water will l)e drawn from 
the penstocks through iron pipes, pass the wheels, fall into the 
wheel pits, and be discharged through underground races into 
the river. There will be three water wheels, forty-five inches in 
diameter, each capable of giving 600 horse power on a head of 
60 feet . . . During the flood season the amount of water that 
will flow over this dam, it is estimated, will be 200,000 to 250,000 
cubic feet per second, which is nearly equal to the volume at 
Niagara Falls.” 

INVENTION—“No argument is needed to show that to inven¬ 
tion must be accorded a very high place among instrumentalities 
for promoting progress, but some believe that no new principles 
remain to be discovered, and that there is little if any unknown 
material; therefore, they say, great inventions in the future must 
necessarily be few. Such is the argument of the pessimist, which 
at first may seem rational, but seen in the light of modern 
progress must give way to the opposite view, which holds that 


every new discovery or invention is almost sure to lead to othei 
discoveries and inventions of equal or greater imi>ortance; that 
we are only on the borders of the realm of invention, and that 
the possibilities of the future are far greater than those of the 
past. This is the optimist’s view, which is backed by history, 
reason, and common sense.” 

PHOTOGRAPHERS—“Professional photography at the pres¬ 
ent time is admittedly not in a flourishing condition, and the 
causes commonly assigned for the depression include, of course, 
bad trade, severe competition, and the influence of the once 
despised but now potent amateur.” 

WOODEN—“The sailing ship Roanoke, launched at Bath, Me., 
lately, is said to he the largest wooden ship afloat Her length 
is 311.2 ft.; breadth, 49.2 ft.; depth, 29.2 ft.; gross tonnage 
3,539.” 

VOLCANOES—“Tropical America presents some of the most 
superb volcanic spectacles in the world. In Ecuador are twenty 
volcanoes from 16,000 to 22,500 feet high, eighteen of them 
being crowned with eternal snow, and eleven never having been 
scaled by any living creature. Fifty more exist in the Central 
American region, and twenty-one in Mexico, chief of which 
is the lordly Popocatapetl.” 

SPARK PHOTOGRAPHY—“Professor Vernon Boys lately 
explained that by the electric spark articles moving at the rate 
of 10,000 miles an hour can be photographed, and by the intro¬ 
duction of a revolving mirror a speed of 180,000 miles an hour 
can be coped with. The mirror makes 1,024 turns every second, 
worked by electricity, which is equal to about 150 times as fast 
as a rifle bullet travels. The whole photographic power of the 
spark is over in a time equal to the ten or eleven millionth part 
of a second, and it is during that incredible brief st>ace that the 
image is made on the sensitive plate.” 

RAILROADS—■“According to the Street Railway Remew, 
there are now nearly 1,000 street railway companies in the 
United States, of which fully 400 arc electrically operated, 
in whole or in part ” 

PYRAMID BUILDERS—“A two years* study at Gizeh has 
convinced Mr Flinders Petrie that the Egyptian stone workers 
of 4,000 years ago had a surprising acquaintance with what have 
lx?cn considered modern tools. Among the many tools used by 
the pyramid builders were both solid and tubular drills and 
straight and circular saws. The drills, like those of today, were 
set with jewels (probably corundum, as the diamond was very 
scarce), and even lathe tools had such cutting edges. Of the 
. . . method of making the tools nothing is known.” 

TELEPHONE—“In speaking of the future of the telephone. 
Professor A. Graham Bell says: ‘The telephone, as at present 
constructed, needs the open air to obtain the best results. To 
use wires placed underground, a metallic circuit will be neces¬ 
sary, similar to the one used now on long distance lines. To 
place the wires under ground and to make a metallic circuit, 
which means to use two wires where one is used at present, will 
materially increase the expenses of the company, and the public 
must pay for the luxury. As the number of wires is increasing 
rapidly, it is evident that they must ere long be buried.* ” 
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★ ★★★★★★★★★ 


* Clear the Lines for the War * 


Before you make a Long Distance telephone call 
today, ask yourself these questions: 

★ 

1. Is it necessary? 

* 2. Will it interfere with war calls? 

The weight of war on the telephone lines is heavier 

* every day. We can't build the new lines to carry 
it because sufficient materials aren't available. 

^ We've got to make the most of the service we 

now have. 


★ 

★ 

★ 

★ 

★ 


★ Please give a clear track to the war effort by ★ 

confining your Long Distance calls to those that 
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NAVAL INDISPENSABLES 


Cruisers 


A side from battleships and air- 
i craft carriers, cruisers are the 
largest, costliest, and most formidable 
type of naval vessel. Hut unlike car¬ 
riers, which are not. strictly speaking, 
combatant units, cruisers are fighting 
ships in every respect Well armed 
and fast, they can perform a wide 
variety of missions Their presence 
with the battle fleet in a major action 
is essential for scouting duties, for 
supporting destroyer attacks on the 
enemy, and for repelling hostile ones 
Cruisers are also indispensable com¬ 
ponents of the carrier striking groups 
which have become such an important 
and spectacular feature of the aero- 
naval warfare in the Pacific, while on 
detached service they can operate very 
effectively as commerce raiders or as 
escorts to valuable merchant ship con¬ 
voys. Most modern cruisers displace 
from 5000 to 10,000 tons, are armed 
with six to fifteen 6-inch guns or six 
to ten 8-inch weapons, and have a 
speed of 32 to 35 knots. Some of them, 
particularly those designed for very 
high speeds have less armor protec¬ 
tion than battleships, but the majority 
do have armored water-line belts, 
armored decks, and plating on the gun- 
houses. 

The United States Navy is very well 
provided with cruisers. At the time of 
the Japanese attack on Pearl Harbor 
we had in service 18 “heavy” cruisers 
armed with 8-inch guns and 19 “light” 
cruisers mounting 6-inch weapons. Six 
additional light cruisers, four of them 
of an entirely new design and carry¬ 
ing 5-inch guns, had been launched 
and were rapidly nearing completion 
One of the 5-inch gunned ships, the 
6000-ton Atlanta , was commissioned 
before the ^nd of the year Fifty other 
cruisers, including six huge units of 
some 25,000 tons each, were under 
construction or on order. 

Our 37 heavy and light cruisers 


Can Perfora a win Range of 

WALTON L. ROBINSON 


• Third article of o series on the ships of 
the United States Navy. The next, dealing 
with destroyers, is scheduled for October pub¬ 
lication. Former articles were on battleships 
and carriers and were published in May and 
August.— The Editor. • 

ready for sea on the outbreak of war 
had an aggregate displacement of 329,- 
550 tons and mounted a total of one 
hundred and eighty-four 8-inch and 
two hundred and forty-five 6 inch 
guns, giving us a cruiser force second 
only to Britain’s in all-Yound fighting 
strength Japan, with at least 40 
modern cruisers, enjoyed a slight 
numerical superiority over us. but 
the Nipponese ships were generally 
smaller and less powerfully armed than 
ours They displaced some 285,000 
tons and carried one hundred and 
four 8-inch, one hundred and forty- 
four 61-inch, and one hundred and 
twelve 5 5-inch guns 

\merica’s oldest cruisers are the 
ten still very serviceable units of the 
7050-ton Omaha class They weic or¬ 
dered in 1916-19 and the Omaha and 
Miheaukee , laid down in December, 
1918, entered service in 1923 The 
remaining ships, begun in 1920, were 
completed in 1923-25, the Memphis , 
last of the class, being commissioned 
February, 1925. All of them originally 
had a main armament of twelve 6-inch, 
53-caliber guns firing a 105-pound 
shell at a maximum range of some 
22.000 yards, or about 13 miles. In 
recent years, however, two 6-inch guns 
were removed from the Cincinnati, 
Detroit, Marblehead, Raleigh, and 
Richmond , and these ships now carry 
only ten guns. The Concord, Memphis , 
Milwaukee, Omaha, and Trenton still 
retain their original armament. 

Until recently the anti-aircraft bat¬ 
tery consisted of four 3-inch guns (six 
in the Concord ) and eight machine 
guns, hut this has now been consider¬ 
ably increased Six torpedo tubes fir¬ 


Missions 


ing 21-inch “tin fish*' complete the 
Omahas offensive power, while 
several planes add immeasureably to 
their range of vision when engaged on 
scouting missions. In normal times 
only two aircraft are carried, but four 
can be accommodated when desired 
Two catapults are provided for launch¬ 
ing them into the air. Armor protec¬ 
tion includes a 3-inch water-line belt 
and a lj4-inch deck o\cr engine and 
boiler spaces. 

Westinghouse, Curtis, or Parsons 
geared turbine engines dri\ing foui 
propellers and developing 90,000 
horsepower, give the Omahas a de 
signed speed of 35 knots This speed, 
however, can only he maintained for 
brief periods and then with consider¬ 
able difficulty. Oil fuel capacity is 
about 2000 tons, sufficient for a cruis¬ 
ing radius of some 10.000 nules when 
the ships steam at their most economi¬ 
cal speed (15 knots) At 20 knots their 
radius of action drops to around 7000 
miles, and at 30 knots to some 3000 
miles. 

Xtif Omahas were our Navy’s only 
* modern cruisers throughout the 
1920’s or until the completion early in 
1930 of the Pensacola and Salt Lake 
City. The construction of these two 
ships, together with that of six other 
cruisers, was authorized late in 1924. 
It was decided that all of them should 
he of the largest size (10,000 tons dis¬ 
placement) and mount the heaviest 
guns (8-inch) permitted by the Wash¬ 
ington Naval Treaty of 1922. 

The Pensacola and Salt Lake City, 
laid down in 1926 and 1927 respec¬ 
tively, wcie ready for service early in 
1930 and, following their “shake 
down” cruises, joined the Scouting 
Force, U. S. Fleet. Although designed 
to treaty limits, their actual displace¬ 
ment is only 9100 tons. With their 
ten 8-inch guns they are, however, 
among the most powerfully armed 
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Cruiser Atlanta, believed to have extraordinary armament 


cruisers in the world. These guns 55 
calibers in length, elevate to 45 degrees 
and hurl a 250-pound shell They are 
grouped in two triple and two twin 
mounts, the former being in the super¬ 
imposed positions The anti-aircraft 
battery, which for some yeats con¬ 
sisted of four 5-inch, 25-caliber guns, 
was recently increased, details, how¬ 
ever, are restricted. Six 21-inch tor¬ 
pedo tubes were originally cat ried. but 
were removed in order to provide 
space for additional anti-ait craft guns. 

A 3-inch belt of aimor along the 
water-line and two decks, 1 and 
2 inches thick, protect the vital engine 
and boiler rooms, while lj^-inch plat¬ 
ing is on the face of the 8-inch gun 
turrets Four planes and two catapults, 
mounted between the funnels, give 
these cruisers a wide range of vision 

Designed speed of 32 7 knots is ob¬ 
tained by geared turbine engines de¬ 
veloping 107,000 horsepower and dtiv 
ing four propellers. Steam is sup¬ 
plied by eight boilers with a working 
pressure of 300 pounds per square 
inch. Radius of action is some 13,000 
miles at 15 knots These engine- and 
boiler-room data apply generally to all 
of our hea\\ cruisers except the new' 
Wichita, 

flush decked, the Pensacolas suffer 
* from lack of freeboard (height of 
deck above water-line), and loil at 
low speeds, but are remarkably steady 
w'hen steaming at 20 knots or more. 
The greatest economy in weights was 
practised in their construction, alum¬ 
inum alloy internal fittings replacing 
steel wherever possible. Electric 


welding instead of riveting was also 
employed extensively 

The six ships of the Northampton 
class, all laid down in 1928, followed 
the Pensacola and Salt Lake City into 
service in 1930-31 Differing in minor 
details, their displacements ranged 
from 9050 to 9300 tons. One of them, 
the Houston, was flagship of Admit al 
Thomas C Dart. Commander in Chief, 
Asiatic Elect, on the outbreak of war 
and was sunk by the Japanese during 
the night of February 28-March 1 in 
Sunda Strait, between the islands of 
Java and Sumatra Her sistei ships 
ate the No)thampton, Chester , Louis¬ 
ville, Chicago, and Augusta 

These cruisers have exceptionally 
graceful lines and are a considerable 
improvement over the Pensacolas, 
from which they differ markedly in 
distribution of aimament and general 
design They carry nine 8-inch guns 
disposed in three turrets, two forward 
and one aft, and originally had four 
5-inch anti-aircraft guns. Torpedo 
tubes were remmed several years ago 
and the additonal space thus made 
available was devoteil to increased de¬ 
fense against air attack Armor pio- 
tection is much the same as m the 
Pensacolas . 

Instead of a flush deck, the North¬ 
ampton have a raised forecastle deck, 
while a spacious hangar, accommodat¬ 
ing from four to six planes, is located 
just forward of the second funnel 
Two catapults, on high mounts, are 
immediately in front of the hangar 
The Chicago and Augusta+ specially 
fitted as flagships, have their fore¬ 
castle extended aft to the catapults in 


order to secure the extra accommoda 
tion required. 

In 1930 two more heavy cruisers, 
the 9800-ton Portland and 9950-ton 
Indianapolts, were laid down, having 
been authorized the previous year 
Completed early in 1933, they are 
simply a development of the North¬ 
ampton design with alterations in 
weight distribution to improve stabil¬ 
ity The height of their masthead 
fire-control top is low'er by 30 feet, but 
their bridges are higher and have some 
40 tons of armor plating spread over 
them Plight 5-inch anti-aircraft guns 
are carried No torpedo tubes were 
included in the design. Aircraft¬ 
handling arrangements are as given 
for the Northampton. The Indian¬ 
apolis is fitted as a flagship and can 
he distinguished from the Portland In 
her longer forecastle 

in 1930-31 the keels were laid for 
■ five new cruisers: the 9950-ton As- 
toria, Minneapolis, New Orleans, San 
Francisco, and 9975-ton Tuscaloosa. 
All were launched in 1933 and com¬ 
pleted the following year. Tw r o more 
units, the 9375-ton Quint y and 9400- 
ton riticemtcs, begun in 1933-34, en¬ 
tered service in 1936-37. These seven 
ships are of an entirely new design, 
differing radically in appearance and 
defensive qualities from our older 
heavy cruisers. Their forecastle has 
been extended to the second funnel 
with a slight reduction in freeboard, 
bow form altered; light pole masts 
substitute^ for heavy tripods; bridges 
raised; anti-aircraft guns re-distribu¬ 
ted ; and plane catapults and hangar 
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The Memphis: Slit still retains her original armament 


moved aft, the latter extending to the 
shelter deck. Their armament is iden¬ 
tical to the Portlands ' but protection 
is much stronger, consisting of a 5- 
inch water-line belt, 3-inch and 2-inch 
decks, an 8-inch conning tower, 5 to 
6 inches on the gunhouses, and plating 
on the bridges. 

O ua latest heavy cruiser, the 9324- 
ton Wichita , laid down in October. 
1935, and completed three and one- 
half years later, was originally to have 
been a unit of the Astoria class. As 
completed, however, she differs as 
much from the Astorias as these ships 
differ from the Portlands . The Wichita 
is, in reality, a heavy cruiser version of 
the Brooklyn class of light cruisers 
She has a flush deck with a high free¬ 
board and a square stern. Her arma¬ 
ment comprises nine 8-inch guns dis¬ 
posed in the conventional manner and 
eight 5-inch aircraft weapons, two of 
which are mounted fore and aft in 
super-imposed positions above the 
8-inch gun turrets. Armor protection 
is about the same as the Astorias ’ but 
plane-handling arrangements are ut¬ 
terly different. The hangar, which is 
located below decks in the extreme 
stern, can accommodate as many as 
eight aircraft. 

The Wichita is powered by West- 
inghouse geared turbines developing 
100,000 horsepower and driving four 
propellers. Her designed speed is 32.5 
knots, which is slightly below that of 
any of our other heavy cruisers. 

In the years 1934-39 nine large, 
powerfully armed, and stoutly pro¬ 
tected light cruisers were laid down 
and completed for the U. S. Navy. 
They were a direct “reply” to the 
8500-ton Japanese cruisers of the 
Mogami class, armed with fifteen 6.1- 
inch guns. The Brooklyn , Philadel¬ 
phia, Savannah, Nashville, and Hono¬ 
lulu joined the fleet in 1938 and the 
Phoenix , Boise , Helena , and St. Louis 


followed in 1939. Their displacements 
range from the 9475 tons of the Savan¬ 
nah to the estimated 10,000 tons of the 
Helena and St. Louis , which are a 
slight modification of the earlier de¬ 
sign. These cruisers mount fifteen 
6-inch guns grouped in five well ar¬ 
mored turrets disposed along the cen¬ 
ter-line and eight 5-inch and numerous 
smaller anti-aircraft weapons. 

America’s newest light cruisers are 
the 6000-ton Atlanta, Juneau, San 
Diego, and San Juan . Laid down in 
1940 for completion in 1943, they are 
now entering service—a splendid ex¬ 
ample of how our shipbuilding has 
been stepped up. The Atlantas, whose 
design '-incorporates many novel fea¬ 
tures, are apparently intended to oper¬ 
ate as leaders of destroyer flotillas 
and as fleet anti-aircraft escort ships. 
They are the fastest American cruisers 
ever built. 

THE Atlantas are believed to mount 
■ an extraordinary armament: six¬ 
teen 5-inch, 38-caliber “dual purpose” 
guns which can be used effectively 
against aircraft as well as warships. 
These guns are believed to be disposed 


in eight twin turrets, three forward 
and three aft on the center-line and 
two aft on the main deck, one to port 
and the other to starboard. The center- 
line turrets are super-imposed one 
above the other. The anti-aircraft bat¬ 
tery proper is believed to consist of 
twelve 1.1-inch pompoms in three 
quadruple mounts on platforms, two 
forward on either side of the bridge 
and one aft between the after fire- 
control tower and the topmost super¬ 
imposed 5-inch gun turret. These 
pompoms, together with a half-dozen 
heavy machine guns, will be employed 
against low-flying aircraft such as 
dive-bombers and torpedo planes. 
Eight 21-inch torpedo tubes in quad¬ 
ruple mounts complete the offensive 
power of these remarkable ships. On 
trials, speeds in excess of 40 knots 
have been attained. 

Of our 52 cruisers under construc¬ 
tion or on order, 32 are of the Cleve¬ 
land class, modified Brooklyns with a 
probable armament of twelve 6-inch 
guns; eight of the Baltimore class, 
13,000-ton editions of the Wichita de¬ 
sign with stronger anti-aircraft bat¬ 
teries and greater armor protection 
and cruising range; six of the Alaska 
class, “mystery ships” reportedly dis¬ 
placing some 25,000 tons and officially 
designated “large cruisers”; and four 
additional units of the Atlanta class. 
The two remaining cruisers, author¬ 
ized last December under the 5 per¬ 
cent increase in the two-ocean Navy, 
will probably belong to one of the 
above groups. 

Many of these cruisers are scheduled 
for completion this year. Their en¬ 
trance into service should influence 
greatly the course of the war at sea, 
for our Navy will then be able to 
provide stronger escorts for convoys 
in the North Atlantic and Pacific and 
strike telling blows at Japan’s vital 
bases and extended lines of communi¬ 
cations. 



U. S. Navy Official Nhota 

The Phoonlx ioiitod Hit float in 1939 
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Domestic Rubber ‘Plantations’ 

Scrap Rubber, Reclaimed, Can Go Far to Fill the 
Gap in Military and in Some Civilian Needs 


A. P. PECK 

T his business of reclaiming various 
types of manufactured rubber ob¬ 
jects and putting their basic material 
hack into the channels of trade is not so 
new as the recent publicity on “rubber 
drives’’ might lead one to believe. Since 
shortly after the very beginnings of the 
rubber industry, much attention has 
been put to reclaiming the rubber in 
objects which have served their origi¬ 
nal purpose. (A brief para¬ 
graph on the reclamation of 
rubber appeared on the “50 
Years Ago” page in Scientific 
American in our issue of May 
1942.) 

During the past few months 
we have heard much about 
three different “kinds” of rub¬ 
ber- Natural rubber, synthetic 
rubber, and reclaimed rubber 
That there will be little or none 
of the first of these available, 
so far as civilians are con¬ 
cerned, for the duration of the 
war is already an established 
fact. Commercial production 
of various types of synthetic 
rubber is already underway 
but on a relatively small scale; 
it will be at least a year if not 
longer before this production 
approaches a point where it can 
start to satisfy even the im¬ 
mediate needs of the military 
forces. There is little hope that 
any synthetic rubber will be available 
for civilian purposes for a considerably 
longer period of time. 

This leaves reclamation as the one 
source from which civilians may hope 
to get at least a part of the rubber 
products which arc essential to every¬ 
day life and, as newspaper publicity 
has so well told, the amount of reclaim 
that will be available depends largely 
upon Mr. and Mrs. John Citizen 
themselves and on the continuing 
response which they make in supplying 
the objects from which reclaim can be 
obtained. 

Actually, the reclaimed rubber in¬ 
dustry is by no means the ugly duck¬ 
ling that its name might seem to in¬ 


dicate. Reclaim itself, furthermore, is 
certainly no object of scorn, particu¬ 
larly in these days of economic stress. 
For many years it has served an 
honorable array of purposes in the 
rubber goods market, without public 
fuss or fanfare. The fundamental fact 
to keep clearly in mind is that reclaim 
can be used—cither all by itself or in 
any degree of mixture with crude rub¬ 
ber—for the manufacture of almost 
anything that can be made from crude 
virgin rubber, but that there is always 


a loss in performance in the resulting 
process, this loss being in direct ratio 
to the proportion of reclaim used 
As in all questions, there are two 
sides to this one There are some 
rubber products in which it is so 
essential to have the maximum effi¬ 
ciency of 100 percent virgin rubber 
that reclaim cannot enter the picture 
at all. Inriertubcs for vehicle tires are 
the best example of this. On the other 
hand, reclaim can be just as exclusive 
in its own field. Rubber heels and hard 
rubber products such as battery cases 
and combs are examples of products in 
which reclaim is actually superior to 
virgin crude because of various 
mechanical reasons. 


A brief survey of the reclaiming 
process itself wilt aid in an under¬ 
standing of the relationship between 
crude and reclaimed rubber. 

When scrap rubber of any kind is 
first received at the reclaiming plant, 
it is assorted according to its present 
form and according to the process to 
which it will be subjected for reclama¬ 
tion. Since tires are uppermost in 
everyone’s mind today, the reclama¬ 
tion of them in one rubber company’s 
plant will be taken as an example. 

Before the tires start in the cycle 
which will reclaim the rubber content, 
the steel wire in the beads is removed. 
The tire carcass is then fed into a 
grinding machine where rubber and 
cotton fibers alike are reduced to 
powder. After magnets remove any 
small particles of iron and steel, the 
powder is routed to digesters where 
it is treated with dilute caustic soda, 
at high temperatures and pressures, to 
dissolve the fibers. This treatment, by 
the way, has an important effect on 
the quality of the finished re¬ 
claim and is varied according to 
the material being processed 
From the digesteis the ma¬ 
terial passes through a wash¬ 
ing screen where the caustics 
arc removed. From here it goes 
to the driers, whcie it is sub¬ 
jected to heat and steam pres¬ 
sure for eight to twelve hours 
before going to the mixing 
mill. In that mill the powder 
is still further ground, then 
washed and dried and thor¬ 
oughly mixed and kneaded on 
steam-heated rolls. 

From the mixing mill the re¬ 
claimed rubber undergoes a 
“straining” process where, 
under steam pressure, it is 
forced through fine screens to 
remove the last possible ves¬ 
tiges of dirt and foreign matter. 
From these .screens the rubber 
emerges looking like black 
spaghetti 

In the final step, the black spa¬ 
ghetti is rolled and formed into 
slabs for use in the manufacture 
of various rubber products. These 
slabs arc soft and plastic; the rubber, 
however, is not restored, either chem¬ 
ically or mechanically, to the full 
power and life of virgin rubber. It 
still has a certain amount of bounce 
and resiliency, but the exact amount 
depends upon the quality of the ma¬ 
terial fed in at the beginning of the 
reclaiming process and upon the re¬ 
claiming process itself. 

The reclaim still contains most of 
the chemicals—sulfur, carbon black, 
and so on—that were put into the 
original object when it was manufac- 



Old tires, with the wire beads removed, are ground to 
powder, which is then routed to the digester tanks 
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tured from crude rubber: By the same 
token, it has a smaller proportion of 
the native rubber molecules. Thus it 
can be seen that if the reclaiming- pro¬ 
cess were repeated a number of times 
the undissolvable foreign elements 
would eventually so far outnumber the 
rubber elements that the result would 
be a conglomerate mass that would be 
more like asphalt than rubber. 

W hile few authoritative figures are 
available regarding reclaim, it 
appears that in October 1941—note 
that this was before Pearl Harbor— 
the rubber industry consumed about 
4 ]/i pounds of reclaimed rubber for 
every ten pounds of new rubber. Dur¬ 
ing the first World War, statistics 
indicate that a proportion of about 57 
percent as much reclaimed as new 
rubber was consumed during 1917. 
Again, during 1928, consumption of 
reclaim climbed to a high of 51 percent 
of the crude rubber consumed, as a 
result of several years of high-priced 
natural rubber. It also appear* that 
1941 was the biggest year in history 
for the production of reclaim, with 
about 280,000 long tons being turned 
out. The total reclaiming capacity of 
the nation at the present time—on a 
24-hour day seven day a week basis— 
is about 320,000 long tons a year. This 
production would be possible, of 
course, only if the flow of scrap rub¬ 
ber to reclaiming plants were such as 
to maintain that all-out operation. 

Probably what the average civilian 
is largely concerned with, as far as 
the rubber situation goes, is automobile 
tires. What can reclaim do to alleviate 
the present tire situation? 


The answer at the present moment 
appears to be that it can’t do much, if 
anything. In the first place, all of the 
rubber for tires that is obtained by 
reclaiming methods will undoubtedly 
go immediately into military, lend- 
lcasc, and other vital channels. The 
probabilities are that little, if any, can 
be spared for ordinary civilian use. 
Eveq if it could, reclaim alone is not 
too good for use in motor vehicle tires. 
True enough, there have been made 
for many years automobile tires in the 
lower price brackets which have con¬ 
tained sizeable amounts of 
reclaim. These tires have 
given reasonably satisfac¬ 
tory service hut it must be 
remembered that they con¬ 
tained a relatively large 
percentage of crude. 1 f, 
however, attempts were 
made—and such attempts 
are not even being con¬ 
templated at the moment— 
to make “war tires” en¬ 
tirely of reclaim, the use 
of such tires would mean 
re-educating the public to 
totally new driving habits. 

These tires would not give 
even the service of pre¬ 
war second- or third-line 
tires, they would have to 
he driven at slow speeds, 
and they would have to he 
given every consideration 
to prolong their inherently 
short service life. 

Today, therefore, the 
most important use of re¬ 
claim, as far as tires arc 
concerned, is in the pro¬ 


duction of wartime grades of camel- 
back for retreading and recapping. 
One bright spot in the reclaim story 
today is the fact that present-day 
scrap is better than that of only a 
few years ago because it consists 
largely of rubber fortified with supe¬ 
rior organic accelerators and with 
lower sulfur ratios than in ear¬ 
lier years. Furthermore, it is protected 
by anti-oxidants and the better quality 
of rubber products resulting from 
this compounding of the original crude 
will, of course, carry through into the 
product made from reclaim. 

pvEN before the emergency, many 
^ articles in everyday use were (and 
still are) made of 100-percent reclaim. 
To mention just a few of them, the list 
would include rubber heels, floor mats, 
flooring, hard-rubber goods, bath 
sprays, jar rings, fly swatters, door 
wedges, weather stripping, and so on 
Qualitatively, the usefulness of re¬ 
claim can be extended today as never 
before, according to rubber techni¬ 
cians. This extension will be over and 
above that which the war emergency 
would dictate, because reclaim is being 
produced in grades suitable to more 
uses than heretofore. Quality and uni¬ 
formity are under much more strict 
control and reclaims of different types 
are being made to meet certain stand 
ard specifications agreed upon by the 
reclaimer and the consumer. Process¬ 
ing qualities, also, have been so im¬ 
proved that the proportion of reclaim 
used can be increased without causing 
difficulty in the manufacture of rubber 



All Illustrations courttsy B. P. Goodrich Company 
Rubber from the mixing mill if "strained," emerges 
from machine looking tike black spaghetti 
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On bottom roller is the reclaimed rubber being 
rolled and made into slabs for use by the trade 


goods by standard methods. 

Parenthetically, it should 
be mentioned that many new 
uses for reclaim are becom¬ 
ing highly important to the 
industry. One of the most 
recent is an extensive use of 
reclaim in aqueous disper¬ 
sions. These dispei sinus 
might be considered as syn¬ 
thetic counterparts of latex, 
except that they may be de¬ 
rived from either reclaim or 
crude, rubber. Present com¬ 
mercial applications of these 
dispersions, which are quite 
similar to those of latex, 
nearly all make use of re¬ 
claim. Such dispersions are 
available in various colors 
and compositions, varying 
in concentration, stability, 
and other characteristics 
It is stated by rubber techni¬ 
cians that the new uses for 
reclaimed rubber dispersions 
now account for a substan¬ 
tial consumption of reclaim 

Unfortunately for the pro¬ 
cess of collecting old rubber fiom 
widely spread points, it is those items 
that do not hulk very large that aie of 
the most value for reclaiming. Things 
like hot-water bottles, crepe soles, in¬ 
ner-tubes, bathing caps, and so on, are 
almost ideal for the processing and 
yield the highest quality of icclaim 
Bulkier things such as door mats, boots 
and overshoes, running board mats, and 
so on, are less valuable Many ot 
these latter, because they already have 
so much reclaim in them, are good 
only for conversion into rubber prod¬ 
ucts of similar properties. Auto tire 
casings rate in the middle group of 
these extremities of scrap piefei ability 
They are not as useful as inner-tubes 
and the crepe rubber soles, but they 
arc better than dtxjr mats and over¬ 
shoes. On the average, a ton of better 
grade scrap will produce )4 of a ton 
of reclaim. 

Articles of hard rubber—batten 
cases, combs, and the like—are not 
reclaimable at all. They have such a 
high proportion of sulfur, carbon 
black, and other minerals in then* 
original compounding that the natural 
rubber molecules have been all but 
smothered. 

During recent months the produc¬ 
tion capacity of the reclaim industry 
has been substantially increased. This 
has been accomplished by increased 
efficiency in production, coupled with 
high-operating rates, and by install¬ 
ing such new equipment as was needed 
to balance production throughout the 
plants. It appears that the reclaim in- 
dustiy as a whole is in a position to 


meet the demands of almoimally high 
consumption of its pioducts, provided, 
of course, that the m rap material 
needed for processing flows into the 
plants m a steady stream. 

| Xcn f \t the time of going to press 
theie is coiisideiable discussion in 
Washington on the matter of tites for 
civilian use. composed laigely ot re 
claim, plus a very small percentage ot 
crude, plus relatively huge pciccntages 
of synthetic tuhhei It is claimed that 
these tires can he manufactured with 
out inteiference with the supplies of 
needed rubber for militaiy requue- 
ments. Nothing has been proved so 
far. hovvevei, and unless the situation 
changes materially before this issue 
icaches the leadeis, the foregoing 
paragiaphs relating to tires for civil¬ 
ian use still stand.--.f P P ] 


• • • 

NEW STEEL 
Maku Use of No Critical 
Alloying Elements 

I \ the fuselages of certain ait planes, 
seamless tubing of cold dtavvn chro¬ 
mium-molybdenum alloy steel is used 
because of its great strength. C hro- 
miuni. however, is now on the critical 
list 

If certain experiments now well ad¬ 
vanced in one steel company turn out 
to be successful, and the aircraft steel 
specifications are accordingly changed, 


another alloy steel may be used for the 
purpose. It contains no chromium and, 
indeed, requires no virgin alloying ele¬ 
ments of any kind. The alloys used are 
all obtainable from scrap. 

Furthermore, experimental lots of 
tubing, produced by electrically weld¬ 
ing flat stiips into tubular form, have 
proved to be as strong and dependable 
as the cold-drawn, seamless tubing now 
in use. Electric-welded tubing not only 
can be produced faster than seamless, 
but plenty of equipment to produce it is 
available in steel companies 

POLISHING BRUSH 
Eliminates Sfrtts 
Conosnfrstlon Points 

A new polishing brush that has the 
unique job of increasing the safety of 
fighter planes by eliminating peculiar 
“stiess concentration points” on metal 
surfaces is reported to be the product 
of the cateful analysis of 70 serious 
airplane Clashes occurring in the 
United States during a period of sev- 
ei al years. 

\ccoulmg to R O Peterson, maiia 
ger of the technical department of The 
Osboin Manufactuiing C ompany, the 
brush is being produced in large quan¬ 
tities for manufacturers of airplane 
engines and engine parts under pres¬ 
sure of government demands 

After a study of the 70 crashes, 
scientists found they vveie due to fail 
me of some moving or vibrating part 
in the plane, Peterson says, stating 
that he became convinced that the 
essential cause in most instances could 
be attiibuted to the existence of stress 
concentration points on the metallic 
surfaces. 

“These points,” reports Mr Peter¬ 
son, “may he nothing more than shaip 
scratches or nicks on the surface, not 
much more than eight on< millionths 
of an inch deep They may be tiny 
bmrs or grooves left m machining 
When stress, especially that due to 
high-frequency vibration, is placed on 
a machine pait having one of these 
defects, the stress is concentrated there 
From one of these tiny points a crack 
may begin that will end in i fatal plane 
clash. When a crack starts, it follows 
along the surfaces of the crystals that 
make up the structure of the metal 
Even if a stress concentration point is 
situated in the strongest portion of a 
machine part, this defect may he a 
cause of failure.” 

Investigators iound that ordinary 
polishing would eliminate these points 
satisfactorily, if they were in accessible 
places, but many surface areas that re¬ 
quired polishing could not be reached 
by ordinary polishing equipment. More 
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flexible tools were required, and Peter¬ 
son and his assistants at Osborn found 
that a brush of tampico fiber could do 
the work required. This met with the 
approval of the Army and Navy in¬ 
spectors. The brushes are made in the 
form of cylinders or flat disks and are 
given a treatment with a special form 
of stiffening liquid to prevent their 



Brush makes fighter planes safer 


fluttering while in motion. The polish¬ 
ing- mateiial used with the brushes 
is usually a very finely powdered 
alundum, fine enough to go through a 
240-mesh screen, and suspended in a 
suitable pasty material. 

The polishing accomplished by 
means of the brush eliminates stress 
concentration points much more effec¬ 
tively than other polishing devices, 
Mr. Peterson claims. 

The tampico brush does not impart a 
luster as high as that given by other 
polishing devices, but the surface is 
much more suitable for machine parts 
The finish is so uniform, in fact, that 
a special instrument is necessary to 
test the irregularities. Inspection is 
made by a specially trained observer, 
who makes use of reflection to detect 
with his naked eye irregularities on 
the order of eight one millionths of 
an inch. 


WELDS PHOTOGRAPHED 
F§r Instruction and 
Inspection Purposes 

A new photographic method for in¬ 
specting welding work has been de¬ 
veloped by C. A. Dunn, Professor of 
Engineering at Oklahoma A. & M. 
College, Stillwater, Oklahoma. Air¬ 
plane factories, shipyards, and many 
other concerns engaged in national 
defense work may eventually benefit 
from his work. 

Working in co-operation with the 
Eastman Kodak Company, Professor 
Dunn found that welds could be pho¬ 
tographed, although many difficulties 
were encountered in attempting to 
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photograph such work; and that such 
factors as size and shape of molten 
pool, arc length, indication of fusion, 
undercutting, and so on, could be dis¬ 
tinguished in different quality welds. 
The intense light produced by the 
electric arc necessitated the use of a 
camera filter. A filter permitting 
only io percent of the light to reach 
the film gave the best results—clear 
details and little glare, Color film 
was also tried, but the smoke from 
the burning electrode made a blue 
color to which color film was sensitive, 
obscuring some important details of 
the welding. 

The automatic camera was next 
considered. Although Professor Dunn 
learned from camera experts that 
there was no photographic reason 
why a camera could not be installed 
in an electrode holder, as yet the de¬ 
sign of the photo-electrode holder has 
not been completed. 

The present phase of Professor 
Dunn’s research is an effort to adapt 
sound to the picture. The sound of 
the arc is useful to the welder and 
inspector in passing judgement on the 
photographic process. Professor Dunn 
believes that the first important use 
of the photographic process will prob¬ 
ably be in training courses for stu¬ 
dent welders and inspectors.— Engi¬ 
neering News-Record. 

• • • 

FILLER—A new synthetic resin binder used in 

knot-hole fillers has been found te increase 
the value of low-grade lumber and to improve 
high-grade lumber. Secret of this filler is that 
it won't shrink even when used in two-inch 
diameter knot-holes. 

• • a 

T0U8H STEEL 
Armgr Platt Almost 
Wrecks Plant 

Stef.l men enjoy licking tough jobs 
The men in one company are especially 
proud of one completed job that was 
such a downright bad actor that for 
a time it threatened to wreck com¬ 
pletely a vital piece of equipment. 

The order was for a special type of 
armor for one of our allies—a grade 
of steel never before made in this 
country. The steel was urgently 
needed, so any prolonged experimen¬ 
tation in manufacturing methods was 
out of the question. 

No particular difficulty came up in 
the process of melting the steel and 
meeting the specifications for chemical 
composition, but then the trouble 
started. 

The steel proved to be so hard and 
tough that from the outset it appeared 
that the rolling mill would have to be 


operated at only one fourth its usual 
speed. Even that did not solve the 
problem, however. 

As an ingot would enter between 
the two rolls of the mill, there would 
be a deafening crash, the great rolls 
would shudder, slow down, and finally 
break—disabling the mill. A new set 
of rolls would be installed, the speed 
of the mill cut still further, the amount 
of pressure on the ingot reduced, and 
the mill crew would try again—and 
shortly break another roll. 

This kept up until the plant was 
down to its very last set of rolls. By 
that time, most of the company’s top¬ 
flight production men had been mobil¬ 
ized for the job and they were able to 
figure out a proper combination of mill 
speed, pressure, and the various other 
rolling factors. On the last set of rolls 
available, they were able to complete 
(he order. 

• • • 

WARRING—Plywood panels constructed so 
that they have nearly the same stiffness 
in directions with and across the face grain 
are much less apt to warp than ponels 
which are very limber in one direction 
and very stiff in the other. 

• a • 

SOLDERING SPEED-UP 
With Cerbtn Tip and 
Grgnndtd Work 

Replacing a completely manual op 
eration that formerly took a considei- 
able amount of time and required a 
great deal of soldering iron mainten¬ 
ance, an electrically heated carbon tip 
has been put into use in one of General 
Electric’s industrial control factories. 
In the application illustrated in one of 
our photographs, the carbon-tip solder¬ 
ing method is applied to a plate-type 
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rheostat, although it could as readily 
be used for other purposes where the 
electrical circuit can be satisfactorily 
completed. 

In the use shown, the assembled 
rheostat plate is placed in a grounded 
fixture. The operator then lowers the 
carbon tip into contact with the point 
to be soldered, heat is quickly devel¬ 
oped, and the solder applied and 
sweated in. 

PRODUCTION LIGHT 
1 11 or cases Give Bitter 
Vision, Bitter Werk 

America's war effort has boosted 
lighting levels in modern defense 
plants to four times their peacetime 
strength, according to S. G. Hibben, 
Westinghouse Director of Applied 
Lighting. “Widespread vision defects 
caused by poor industrial lighting in 
the first World War will not recur 
in the present conflict because Ameri¬ 
can industry is now engaged in a 
virtual ‘battle of footcandles’ to outdo 
enemy nations in increasing factory 
illumination,” Mr. Hibben declares. 

Since the start of the defense pro¬ 
gram, modern plants have increased 
lighting levels from an average of io 
footcandles to 40 and 50 footcandles, 
the new standard for adequate installa¬ 
tions. These levels are 13 or 14 times 
greater than the average of three foot¬ 
candles used by industry from 1914 to 
1918 . Today, these old levels of illum¬ 
ination would be little better than the 
lighting found on a busy city street 

NICKEL SAVINS 
In Electronic Equipment by 
Lining Up Orystals 

Enough nickel to make armor-plate 
for 55 medium tanks—20,000 pounds 
of it-—will be conserved during 1942 
by the Westinghouse Electric and 
Manufacturing Company through sub¬ 
stitution of Hipersil steel—developed 
originally for electric transformers— 
for a nickel alloy in the manufac¬ 
ture of Ignitrons. These are electronic 
devices which convert alternating cur¬ 
rent electricity into the direct current 
required in the manufacture of alumi¬ 
num and magnesium and for electric 
locomotives, steel mills, street cars, 
subway cars, printing plants, spot weld¬ 
ing, and so on. 

One part of the Ignitron equipment 
—a doughnut-shaped device known as 
a reactor—was formerly made of an 
alloy containing about 50 percent 
nickel. But when it became apparent 
that more and more nickel would be 
needed to make the steel alloy used 
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in armor-plating tanks and battleships, 
the search started for a substitute ma¬ 
terial. 

Seeking a magnetic material which 
did not contain scarce metals, reactors 
made of ordinary magnetic iron were 
first tried. This failed to work satis¬ 
factorily because the iron got hot and 
wasted too much power and failed to 



Hipersil replaces nickel alloy 


provide the magnetic qualities required 
by Ignitrons. When Hipersil steel was 
tried, the first reactor made with this 
metal not only performed as efficiently 
as nickel alloy reactors but turned out 
to be more satisfactory under chang¬ 
ing temperature conditions. 

The magnetic properties of Hipersil 
steel are not materially affected by 
temperature changes, which range in 
the reactors from 70 to 200 degrees, 
Fahrenheit. A special silicon steel, it 
is produced by certain melting, heat 
treatment, and rolling techniques that 
rearrange its crystals and improve its 
magnetic properties—a process that 
enables a small amount of Hipersil 
steel to do the job of a larger amount 
of ordinary electrical steel. This 
method of steel treatment trains the 
metal’s invisible crystals to “fall in 
line” and become better magnetic 
paths, with the result that Hipersil 
steel carries one third more magnetic 
flux or magnetism than ordinary steel 
For example, an electromagnet made 
of Hipersil steel will do the same 
amount of work as an ordinary silicon 
steel magnet one third larger. 

FIBER CONTAINER 
To Roplaoo 0ant f Mado 
on Santo Maeblaory 

After many months of experimenta¬ 
tion, the American Can Company has 
developed a method for making “cans” 


with fiber bodies on machines used for 
the manufacture of metal containers. 
This new method, which will be made 
available to the entire industry as soon 
as it has been thoroughly tried and 
perfected through actual production, 
is considered the most important de¬ 
velopment within the can manufactur¬ 
ing industry during the past decade. 
The method brings the first ray of 
hope to the vast number of American 
manufacturers of dry products whose 
merchandise was packed in cans, and 
whose business is threatened with dis¬ 
location by restriction of metals. 

The greatest merit, perhaps, of the 
new method, is that no new machinery 
is required. At a time when it is im¬ 
possible to get new machinery or tools 
and materials with which to construct 
it, a method has been devised of feed¬ 
ing fiber sheets into existing machines 
geared for manufacturing metal cans 
and obtaining a reasonable facsimile of 
the old container. Another factor of 
merit is that the manufacturer of a 
product which uses the cans also may 
use his existing packaging machinery. 

The new container will come to the 
rescue of those products known in the 
trade as “dry” such as drugs, cosmetics, 
spices, powders, and so on. A few 
liquid products may also be affected. 

Under the new manufacturing 
method, paper will be run through the 
various tin can lines. The fiber, cut 
to sheets of tin plate size, lithographed 
on the regular presses formerly used 
for lithographing designs on tin plate, 
will then be sheared and formed into 
bodies. The black plate ends will be 
seamed on to the container with the 
regular seaming machine now in use. 

SOAP FLAKES 

Solve Industrial 
Production Problem 

The ladies who “Lux” their dainties 
daily may not find themselves up 
against priority problems quite yet be¬ 
cause of war industry demands, but, 
in one instance, their soap flakes have 
been drafted for war production. 

In broaching a hole in a pressure- 
pump valve part in mass production, 
difficulty was experienced in obtain¬ 
ing the desired smoothness of finish. 
Numerous cutting fluids were tried 
with indifferent success until the engi¬ 
neer from the Colonial Broach Com¬ 
pany, makers of the broach, and the 
valve manufacturer, hit on the idea of 
experimenting with a solution of ordi¬ 
nary Lux and water. The result was 
completely satisfactory, the finished 
hole was as smooth as the ladies’ 
dainties, and the Lux soap solution is 
now being used in regular production. 
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INDUSTRIAL 

TRENDS 


LIFE LINES 

k time is one thing this war has taught the public in gen¬ 
ii al and the oil industry in particular it is that the most im¬ 
portant factor in the whole problem of petroleum, from the 
drilling of the well to the use oi the final product, is trans¬ 
portation. Too well known to warrant discussion here is 
the shortage of gasoline along the eastern seaboard and 
the threatened shortage of fuel oil for the coming winter. 
Kveryone is familiar w r ith the fact that these shortages are 
not due to any shortage of petroleum or petroleum products. 
It is a case of getting these materials to the ultimate con¬ 
sumer, the means for which are now limited by the exigen¬ 
cies of war. 

\s has been told in these pages and elsewhere, there 
arc four main methods of transporting hulk .shipments of 
the liquids which make up the stock-in-trade of the petro¬ 
leum industry. These aie the tank ship, the pipe line, 
the iail tank cat, and the highway tank truck. Three ot 
these have lieen hard hit indeed by the war. The oil tanker 
has found an implacable enemy in the submaiine. the rail 
toads are overburdened by the demands of shipments of 
other mateiials of war, and the tank tiucks— smallest 
units in the tianspoitatioii system—do not have the phvsi 
cal capacity to take over much of the burden and are get¬ 
ting short on the rubbei tires so solely needed for their 
continued operation 

Ibis lea\es the pipe line as the one method of getting 
liquids from here to there that is still functioning full 
time in its original role. Unfortunately, however, this 
method is one that has, for one reason and another, not 
been developed sufficiently to carry the full blunt of the 
present situation. Kver since the first pipe line was built 
some 75 years ago, this method of transportation has been 
subjected to the indignation and hitter enmity of. in early 
davs. the teamsters and. then as well as later, of the rail- 
loads and water-borne carriers. If it were not for this 
enmity there would undoubtedly he ample pipe-line ca¬ 
pacity foi all requirements and there would not now be anv 
question about oil or gasoline shortages in some localities 
He that as it may. even the tens of thousands of miles 
of pipe lines that are in active use today are still not 
sufficient to act alone as carriers of all the petroleum 
products demanded by the public, let alone the requirements 
of the armed forces Thus it is that, because various ele¬ 
ments opposed—and still oppose—the construction of pipe 
lines, this country finds itself with a suiplus of petroleum 
products in some legions and a complete dearth in others 
\\ hen the economics of oil transportation are considered, 
it is a wonder that even the powerful opponents of the life 
lines of the petroleum industry were able to hold down the 
construction of pipe lines as much as they did. A pipe 
line is tucked away safely underground It works 24 houis 
a day, seven days a week. Its operation is not hindered by 
oidinary storms and it is relatively cheap to build and op- 
eiate Many hundieds of miles of pipe lines can he built 
in the length of time required for constructing a tank ship 
and, averaged out over a long period of time, the pipe 
line will carry more oil pci year than will the tanker. 

Here’s about how the figures work out. Although a 
tanker may carry up to 150,000 barrels pci trip, the 


vici$situdes of the sea, and the distances involved, are 
such that a tanker with this capacity will average only 
some 4000 barrels per day, on a yearly basis. This is 
estimated On the average Atlantic Coast run. On the other 
hand, a 12-inch pipe line can handle some 60,000 barrels 
per day and can continue to do so with a regularity that 
spells fuel to consumers wherever the lines are available 
and as long as the pumps continue to operate. 

Although tens of thousands of miles of pipe lines were 
mentioned a few lines hack, it is necessary to understand 
what these lines are ufecd for in order to appreciate the 
over-all picture of this phase of one of our most important 
industries. First, there are some 54,000 miles of gather¬ 
ing lines that carry the crude from the fields to the 
trunk lines. These latter, about 62,000 miles in total 
length, move the crude to refineries, storage tank “farms/' 
and even to railway and ship terminals for further handling 
\bout 10,000 miles of lines carrying refined products— 
gasoline, lubricating oil. and so on—complete the total 
of oil pipe lines These products lines, by the way, arc 
a comparatively recent innovation in the industry. Origi¬ 
nally, pipe lines carried crude alone. Then, only a decade 
or so ago. gasoline was transported for the first time by 
pipe. Still later other products were pumped through 
pipes and, today, it is the products pipe line that is 
leceiving the greatest attention. Such a line may carry, 
by correct manipulation of the control equipment, Diesel 
fuel, any one of many grades of gasoline, kerosene, lubri¬ 
cating oil, or other petroleum products. This flexibility 
is of distinct advantage to the operating companies and 
the products line is a development that has a promising 
future. Innovation that it is. there is every indication that 
the products line is so successful in operation that more 
and more of them will come into existence by conversion 
of etude lines The probabilities are, also, that the end 
ot the war will find this type of tianspoitation so firmly 
intrenched in the petroleum industry that, as soon as mate- 
tials are available once more, products lines will spread 
over the map of the United States like oil on water. 

A hint as to the future possibilities of pipe lines in 
petroleum transportation of all kinds is to he found in 
the activities of securities analysts when they evaluate 
investments in the petroleum industry group They pay 
careful attention to the pipe line holdings of the companies 
under considciation. thus pointing directly to the value 
of these lines now and in the future 

CARGO BY AIR 

Something to get excited about, as seen from this van¬ 
tage point, are the future possibilities of transportation 
ot cargo by air Dr. Klemin, our aviation editor, has 
treated this general subject in his monthly notes, and 
many far-seeing designers are working steadily on the 
special problems involved. 

One thing to keep in mind when considering this specific 
tiend in the aviation industry is that, according to informed 
engineers, it will not be practical, when peace comes, to con¬ 
vert military planes to cargo operation. Planes for fight¬ 
ing purposes, whether they be pursuits, bombers, or what* 
not, arc designed for high performance w r ith little or no 
thought of economy of operation. For the cargo plane of the 
future, performance will become entirely secondary, and 
main emphasis will be placed on economy. So long as the 
plane has high speed and safety and can fly long distances 
with fuel economy, it will have at least an even chance of 
competing with other forms of transportation. Thus, com¬ 
pletely new designs are and will he forthcoming. 

—T>Ue SdiUu 
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SCIENTIFIC RESEARCH 


The Scanning Electron Microscope 

High Magnifications of Opaque Objects With New 
Instrument Combining Developments in Many Fields 


Dr. VLADIMIR K. ZWORYKIN 

Associate Director, RCA Laboratories 

I maces of objects may be formed in 
two basically different manners 
Either the picture as a whole may be 
projected simultaneously on the record¬ 
ing surface, as typified by the photo¬ 
graphic camera, or it may be formed 
by the sequential recording of its 
elements, as a painting takes shape 
under the successive brush 
strokes of the artist. Prac¬ 
tically all optical instru¬ 
ments, including the stand¬ 
ard RCA electron micro¬ 
scope, utilize the first 
method for image repro¬ 
duction. Television and 
electric picture transmis¬ 
sion or facsimile, on the 
other hand, analyze the 
picture to be transmitted 
into a large number of 
minute picture elements, 
successive signals derived 
from adjacent elements, 
and proportional to their 
brightness, serving to con¬ 
trol the intensity distribu¬ 
tion in the re-synthesi/ed 
image on the viewing tube 
screen or recorder paper 
The scanning electron mi¬ 
croscope belongs to the 
same class of image 
forming devices. 

The special sphere of 
usefulness of the scanning 
electron microscope lies in 
the observation of surfaces 
of opaque objects, just as 
the standard electron mi¬ 
croscope is primarily adapted for the 
viewing of transparent specimens. The 
boundary between transparency and 
opacity for electrons of the order of 
velocity normally employed in electron 
microscopes lies in the neighborhood 
of 1/100,000 of an inch. The standard 
electron microscope cannot be adapted 
to the direct observation of surfaces 
without a great loss in resolving 
power. It is thus the aim of the scan¬ 
ning electron microscope to extend 
the range of observation in metallo- 
graphic microscopy as the standard 


electron microscope has already ex¬ 
tended it in the bacteriological, chem¬ 
ical, and related fields. 

Various researches concerned with 
the application of the methods of elec¬ 
tronic television to problems of micro¬ 
scopy have been carried on in the RCA 
Laboratories over a period of over 
eight years Thus, at an early stage 
a directly coupled television pick-up 
and receiver unit was combined with 
an ultra-violet microscope so as to 


Etched brass, as pictured by new microscope 

yield a visible image of readily con¬ 
trolled brightness and magnification. 
Here the television equipment served 
primarily to convert an invisible into 
a visible image and did not participate 
in the formation of the original magni¬ 
fied image. In order to obtain a 
genuine scanning microscope it was 
necessary to replace the ultra-violet- 
sensitive mosaic in the pick-up tube by 
the object itself. If, with the latter 
arrangement, the scanning amplitude 
in the pick-up tube—that is, the scan¬ 
ning area on the object— is reduced. 


leaving the scanning in the viewing 
tube unaltered, an enlarged image of 
the object is formed on the fluorescent 
screen, the variation of brightness in 
the latter corresponding to the varia¬ 
tion in the secondary emission sensi¬ 
tivity of the specimen. The magnifica¬ 
tion of the image is simply equal to 
tile ratio of the scanning amplitudes 
on the object and on the screen of the 
viewing tube. 

Simple as the basic principle of 
the scanning electron microscope may 
thus appear, the realization of an 
instrument with a resolving power 
comparable with that of the standard 
electron microscope meets very great 
difficulties. These arise primarily from 
the necessity of making the scanning 
spot no larger than the least separa¬ 
tion which is to be resolved—that is, 
no larger than approximately one two- 
millionth of an inch (or 100 angstrom 
units) in diameter. A spot of this 
size may be realized by 
forming a reduced image 
of the “crossover” in front 
of a hot cathode by two 
short-focus electron lenses 
operating in two reducing 
stages; in short, the source 
is placed at the center of 
the image plane of a high- 
power compound electron 
microscope, the spot being 
formed where, normally, 
the object is located. As 
the electron lenses of this 
“microscope” are afflicted 
with spherical aberration 
in the same manner as 
other electron lenses, the 
requirement of a fine spot 
demands not only a high 
reduction ratio, but also a 
icstriction to very nar¬ 
row imaging beams. It 
may be shown that under 
these circumstances the 
current in the spot of the 
required size lias a funda¬ 
mental upper limit of the 
order of one millionth of 
a microampere The varia¬ 
tions in the secondary 
emission of the specimen 
which aie responsible for the image 
detail may normally he expected to 
have an amplitude of the order of 1/10 
of this amount 

IK it should be attempted to amplify 
* this signal current of 10 1,1 amperes 
or less w ith a regular television ampli¬ 
fier. and to apply the amplified cur¬ 
rent to the control grid of a television 
receiving tube, no picture whatever 
would be obtained—the picture detail 
would he completely lost in picture 
“noise" since, with the speed of scan- 
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Right: Schematic 
arrangement 
of tho 

voriout ports 
of tho scan¬ 
ning oloctron 
microscope 


Loft: "Ray" dia¬ 
gram of tho 
scanning oloctron 
microscope, 
showing beams 
and lenses 

rent incident on the Humes- lation. In addition to this, a variable 
cent screen. . n c\ grid bias is provided to regulate 

The general arrangement the current in the beam, 
of the scanning electron mi- The anode, as well as the remainder 
otoscope is shown schema- of the channel through which the beam 

tically in one of the draw- passes, with the exception of the center 

mgs, certain modifications electrodes of the two reducing lenses 

of this arrangement, inci- and the specimen itself, is normally 

ning required, only about one second- dental to a replacement of mechanical maintained at a potential of 10,000 

ary electron is given oflf on the average scanning by magnetic scanning in the volts with respect to the cathode, the 

by each picture element, making it final instrument, aie evident on the voltage supply being stabilized by 

quite impossible to transmit informa- “ray” diagram. negative feedback to within 001 per- 

tion regarding a fractional variation Referring to the genet al artange- cent. 

of the secondary emission sensitivities mont drawing, the electron souice, at After traversing two masking aper- 
of the picture elements. the bottom of the microscope, consists tines, the beam passes through the 

Accordingly, although scanning mi- of a thin tungsten wire fed by a regu- fust elect 1 ostatic reducing lens, which 

croscopes of relatively low icsolu- lated^ radio-frequency power supply, forms an image of the crossover of the 

tion (down to 1/20,000 of an inch or It may be oriented with respect to a beam, the reduction factor being of the 

one micron) were successfully con- two-element electrostatic lens com- order of SO It may be adjusted by 

structed even with the image observed prising the grid and the anode of the varying the potential of the center 

directly on the fluorescent screen of a electron gun by means of three mici om- electrode with respect to the cathode, 

kinescope, high-resolution instru- etcr screws \ 4000-cycle squaie a stabilized 2000-volt supply being 

ments required a slower method of voltage wave is applied to the grid provided foi this purpose About half¬ 
recording. A facsimile receiver, regis- so as to give the beam, and hence way between the first and second lens, 

tering an image in eight minutes (as the signal current, a 3000-cycle modu- at the end of a narrow tube acting as 

compared with 1/30 of a second for a 




television receiver), proved to be a 
satisfactory solution. My this means 
the number of electrons emitted per 
picture element was increased by a 
factor of about 6000, the total number 
of picture elements in the image being, 
simultaneously, doubled. 

E ven so, a satisfactoiv image could 
only be obtained by the employment 
of a practically noise-free amplifier— 
the electronic secondary emission mul¬ 
tiplier tube. The secondary electrons, 
in place of being collected directly, 
are permitted, after suitable accelera¬ 
tion, to fall on a fluorescent screen, 
whose light emission is concentrated on 
the photo-cathode of the multiplier. By 
matching the spectral sensitivity varia¬ 
tion of the photo-cathode to the emis¬ 
sion bands of the fluorescent material 
it is possible to attain a photocurrent 



in the multiplier which exceeds by a Shown hero with the recently perfected scanning alectron microscope are Dr. James 

considerable factor the electron cur- Hiflier (foreground), Richard L. Snyder, and Dr. Zworykin, the author, at the right 
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an electrostatic shield for the beam, is 
another aperture of the final lens, 
placed approximately at the center of 
an inclined fluorescent screen The 
final lens, similar in construction to 
the first lens, forms the scanning spot, 
imaged on the specimen. The latter 
may be translated in three directions 
in the same manner as the source. 

On striking the specimen, the 
primary electrons eject secondary elec¬ 
trons from it. These have low initial 
velocities, corresponding to accelerat¬ 
ing voltages between 0 and 10 volts 
The strong accelerating field between 
the specimen and the uppermost elec¬ 
trode of the final lens draws them 
hack through the final lens, which 
focuses them at some point between 
it and the inclined fluorescent screen 
Due to the smaller initial velocity of 
the secondary electrons, the lens action 
of this lens is much stronger for the 
secondary electrons than for the elec¬ 
trons of the original beam. The 
secondary electrons, diverging from 
their point of focus, form too wide a 
beam to pass through the fine aperture 
in the fluorescent screen. They fall 
on the screen instead and their energy 
is, to a considerable extent, converted 
into the bluish light characteristic of 
the luminescent substance employed 
A large fraction of this light falls on 
the photo-cathode of the electron mul¬ 
tiplier placed in a favorable position 
relative to the screen and gives 1 isc to 
a photo-current which, suitably ampli¬ 
fied and filtered, forms the signal cur 
rent controlling the printer bat »>t the 
facsimile recorder. 

In the eatlier instruments the scan 
niiig was accomplished by the mechan¬ 
ical displacement of the specimen, the 
motion of the latter being linked elec¬ 
trically or hydraulically with the dis¬ 
placement of the tecorder drums with 
the aid of suitable cams mounted on 
the axes of the drums. Since adequate 
precision in the scanning could not 
be obtained by this means, magnetic 
scanning was provided in the final 
instrument. The deflecting yoke is 
placed directly below an auxiliary lens 
of approximately unity magnification, 
the primary purpose of the latter be¬ 
ing to provide space both for the de¬ 
flecting yoke and the fluorescent 
screen. After passing through a hole 
in the screen the primary beam 
traverses a decelerating lens and 
strikes the object. The returning 
secondaries spread out over an area 
about the hole, causing the screen to 
fluoresce in proportion to the intensity 
of the secondary emission current. 
The light from the screen, finally, is 
concentrated by a wide-aperture lens 
on the photo-cathode of the multiplier. 
The area of the specimen which is 
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scanned is normally only about 1/1000 
of an inch in diameter. 

A picture of an etched brass sur¬ 
face obtained with the scanning elec¬ 
tron microscope is reproduced in these 
columns. The resolution is here of the 
order of 500 angstrom units, repre¬ 
senting a great improvement over the 
optimum obtainable with the light- 
optical metallographic microscope. As 
with any new device, it is not possible 
to judge the full range nf utility of 
the scanning microscope at the present 
time It is an interesting fact, how- 
even*, that its perfection has been made 
possible only by a large number of 
concurrent developments encompassing 
the fields of television, facsimile, sec 
ondary emission multipliers, fluores¬ 
cent materials, and electron micro¬ 
scopy 

• • • 

METAL DETAILS 
Rtproduetd in Film for 
Eloetron Microsoopy 

Plastic films one five hundred thous¬ 
andth of an inch in thickness, equal to 
about a tenth of the length of yellow- 
orange light waves, have been found 
best by Genet al Electric scientists for 
revealing details of metal surfaces 
under the electron microscope. A full 
account of the technique by which 
these films are made and used is pub 
lished in the Journal of Applied 
Physics, in an article by Vincent J 
Schaefer and Dr. David Marker. 

After the niet.il sample is polished 
and etched for a few seconds with acid, 
it is dipped into a dish containing a 
solution of Eormvar, a plastic, in di 
oxane, a commercial solvent. The 
authors point out that it is necessary 
to do tilts within a few minutes after 
the sample has been etched and dried 
Otherwise an infinitesimally thin film 
of grease or other contaminating ma¬ 
terial may start to form. 

After dipping in the Eoiinvar solu¬ 
tion, the solvent evaporates, leaving 
the plastic film, which is then stripped 
off, and on which arc reproduced the 
microscopic hills and \ alleys of the 
metallic crystals. The film can then 
he placed in the electron microscope 
for examination. 

Mr. Schaefer and Dr. Marker find 
that the exact thickness of the Eoitnvai 
him is important, and this can be regu 
lated by the sticngth of its solution in 
dioxane Very thin films, about a mil 
lionth of an inch, do not show much 
contrast in the final electron picture. 
This seems to be because the film both 
on top and bottom follows the hills and 
valleys of the metal. Thus it is all 
nearly equally transparent to the elec¬ 


tron beam. If the film is as thick as 
1/250,000 of an inch, contrast is also 
l>oor. 

Best thickness is around 1/500,000 
of an inch. Such films are just thick 
enough to make the top of the film 
level, while the bottom reproduces the 
hills and valleys. 

• • • 

HEAT—A temperature of 45,000 degrees, 

Fahrenheit, has been momentarily pro¬ 
duced ot the National Bureau of Standards 
by discharging, through a quartz tuba with 
a one-tenth inch bore, 40,000 kilowatts of 
electrical energy over a period of five mil¬ 
lionths of o second. 

• a a 

WOMEN IN SCIENCE 
Interest In Tiekllng 
Problems Is Essential 

T ii Eat are plenty of opportunities for 
women in science, and an interest in 
tackling problems is essential for those 
who want to take up such work, ac¬ 
cording to Dr. Katharine Blodgett, 
physicist of the General Electric Re¬ 
search Laboratory. 

“The requirements for work in a 
laboratory are not so different from the 
requirements for successful work in 
any vocation,” she said. “For labora¬ 
tory work you need formal training, of 
course, and, in addition, you need per¬ 
sistence, patience, and a knack at 
solving problems--and the most im¬ 
portant of these is the knack at solv¬ 
ing problems 

“Often college students come to my 
laboratory to ask if I think they would 
make good laboratory workers. They 
arc complete strangers to nie--I do not 
know if they would make good labora¬ 
tory workers. And so I ask a student 
this question* Is she interested in 
tackling problems—not just laboratory 
problems, but everyday problems out¬ 
side of the laboratory—all those com¬ 
monplace, unexpected, and sometimes 
unenviable problems that come up that 
somebody has to solve? For example, 
if the plants in the garden at home 
are being eaten at the root by cut¬ 
worms ; or if she has caught her dress 
on a nail and doesn’t know how to 
mend the tear; or if her favorite sum¬ 
mer camping spot is becoming carpeted 
with poison i\>—does she tackle the 
problem ? 

“There are people,” Dr. Blodgett 
continued, “w r ho are never interested 
in solving problems. 1 think that one 
icason is because they never outgrow 
the childhood complaint of saying, T 
can’t,* which is just another way of 
saying, ‘I won’t try.* ” 
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ASTRONOMY. 


The Nebular Spectrum 


More Impressive Grows the Evidence for the 
Uniformity of Composition of Matter in Space 


HENRY NORRIS RUSSELL, Ph.D. 

Head of the Department of Astronomy and Director of the Observa¬ 
tory at Princeton University. Research Associate of the Meant 
Wilson Observatory of the Contact* Institution of Washington 


O ne of the ablest of the younger 
group of American astrono¬ 
mers, Dr. Arthur B. Wyse, lost his life 
in the service of his country on June 
9th in the collision of two naval air¬ 
ships. The nature of the technical prob¬ 
lem upon which he and several col¬ 
leagues in other sciences, who were 
also lost, were engaged has not been 
revealed. But the record of his astio- 
nomical work, in the brief span of nine 
years, provides a worthy and perma¬ 
nent memorial 

Twice within the last few month" 
we have had occasion to describe, in 
these columns, work in which he had 
a share. He was the first to discover 
the remarkable bright lines in the 
spectrum of RW Tauri, which later 
revealed the existence of the ring 
of gas rotating around it. of which 
we told in July, and his skill in intri¬ 
cate mathematical analysis had a large 
part in the successful intei pretation of 
the rotation of the Andromeda nebula, 
and its neighbor spiral. Messier 33, 
which we described in June 
His principal contributions to sci¬ 
ence. however, were in the study of 
speetra Throe years ago, lie and Dr 
Bowen—the discoverer of the nature 
of the “forbidden” nebular lines—pub¬ 
lished an admirable study of the spectra 
of three bright planetary (gaseous) 
nebulae, finding for the first time evi¬ 
dence that atoms of metals as well as 
of permanent gases were present in 
them A continuation of this work, 
extending the observation of ten nebu¬ 
lae, was fortunately completed by Dr. 
Wyse just before he left the Lick 
Observatory for war service, and was 
published but a few days before his 
death. Quite apart from this tragic 
interest, it well deserves our consid¬ 
eration this month for its inherent 
scientific quality 

Nine of the nebulae included in this 
study are “planetat ies.” Few, if any, 
more inappropriate adjectives have 
survived from old times to confuse 
modern astronomical language. These 


nebulae show visible disks, sometimes 
of considerable size, and thus far have 
a slight resemblance to planets; but 
the resemblance goes no further, for 
they are usually oval, and often con* 
siderably irregular, in shape. Practi¬ 
cally all such nebulae possess a central 
nucleus, appearing like a faint star, 
much brighter on photographs than 
when observed visually. There is con¬ 
clusive evidence that they are actually 
shells of gas, enormous in size and of 
excessively low- density, which sur- 
round the nucleus, and are set shining 
by the effects of very short-wave ultra¬ 
violet light emitted from the nucleus 
The nuclei themselves appear to be 
exceedingly hot stars—the hottest so 
far known. The tenth of Wyse's nebu¬ 
lae was an object of very different 
type—the Great Nebula in Orion—a 
huge chaotic mass of luminous gas, of 
very irregular form, which is set shin¬ 
ing by radiation from a group of 
bright hot stars near the middle. 

the main purpose of the investigation 
■ was to observe as many as possible 
of the faint emission lines which are 
known to exist in these spectra, and 
all known light-saving devices were 
applied. For example, the image-slicer, 
which concentrates the light from dif¬ 
ferent parts of the nebula into narrow 
strips of spectrum, side by side, was 
used on all the planetar ies. (The Orion 
nebula is so big that this was not 
necessary.) In an ordinary spectro¬ 
graph, much light is lost by reflection 
at the many successive surfaces of the 
lenses and prisms through which it 
must pass. By coating these surfaces 
with exceedingly thin transparent films 
of fluoride of lithium or of magnesium 
—evaporated upon them in a high 
vacuum—the reflection loss was so 
much reduced that the photographic 
.speed was more than doubled. An ad¬ 
ditional gain was made by increasing 
the sensitivity of the plates by expos¬ 
ing them to mercury vapor shortly 
before use. 


All these devices together did not 
escape the astronomer’s usual require¬ 
ment of long exposures—they made 
these give better results. For almost 
all the nebulae two exposures of from 
14 to 19 hours’ duration, on two or 
three successive clear nights, were 
made—one for the red, the other for 
the violet end of the spectrum. The 
brightest lines could be recorded in 
a few minutes. A limit to the search 
for faint lines is set by the fact that 
most of the nebulae show a faint con¬ 
tinuous background of emission spec¬ 
trum. In some, this comes from the 
nucleus, hut in others—notably in the 
Orion nebula—from the nebulosity it¬ 
self. 

To show faint lines against this 
background can best be achieved by 
using a spectrograph of quite different 
proportions from those employed in 
the study of faint extra-galactic nebu¬ 
lae. The latter have a camera of very 
short focus, so that the spectrum on 
the plate is but a small fraction of an 
inch in length. The resulting concen¬ 
tration of light is just what is needed 
to bring out a faint continuous spec 
trum crossed by dark lines. But in 
the nebulae the lines arc bright, on a 
less luminous background. Here it 
pays to use a rather high dispersion 
This draws out the continuous spec 
trum. and makes it fainter, while the 
images of the narrow bright lines are 
set farther apart, but are no wider, and 
so they are easier to see. 

T hese pains were well rewarded 
Wyse’s final list contains 351 bright 
lines, observed in otic or more of his 
ten nebulae between 3704A in the near 
ultra-violet and 6755 in the red Some 
of these were observed only in a single 
object, at the very limit of visibility. 
Omitting these (which were included 
to make a complete record) the list 
contains about 270 bright lines which 
are undoubtedly present in the spectra 
of gaseous nebulae, or of their tiuclei 
This is three times as many as were 
known when the investigation was 
liegun by Bowen and Wyse in 1938. 
The great lenses of the Lick 36-inch 
refractor, with which the observations 
were made, are practically opaque to 
ultra-violet light below 3700. With 
reflecting telescopes, aluminized mir¬ 
rors, and quartz prisms, many addi¬ 
tional lines have already been found 
in the ultra-violet, and the extension 
of the thorough survey would probabh 
raise the number of known nebular 
lines well toward 350. Observations 
with plates sensitive to the deep red 
and infra-red, both by Wyse and by 
others, have revealed very little. 

On the whole, the spectra of the 
ten nebulae are remarkably similar. 
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Some of them show a greater degree 
of excitation than others, and lines 
emitted by highly ionized atoms are 
confined to these. This may be con¬ 
nected with very high temperature of 
the central star. The Orion nebula 
indicates a rather low excitation. 

Two close pairs of lines—of neutral 
nitrogen at X5199, and of singly ion¬ 
ized oxygen at X3727—are known, from 
calculations based on atomic theory, 
to be much more strongly forbidden 
than the rest; that is, an atom would 
have to be let alone much longer be¬ 
fore it ‘‘got around'* to performing the 
transition which produces these lines 
There are one or two nebulae in which 
these strongly forbidden lines are 
brighter, in comparison with the others, 
than in the rest. It is very probable 
that these nebulae are of exceptionally 
low density, so that the atoms in them 
are less frequently disturbed bv colli¬ 
sions with other atoms, and have a 
better chance of emitting the strongly 
forbidden lines. 

When allowance is made foi these 
factors, there remain remarkably few 
outstanding differences between the 
ten nebulae, and Wyse concludes that 
“the variation in line intensities, among 
the nebulae observed, arises pnmarih 
from differences in physical conditions 
rather than from differences in chemi¬ 
cal composition ” 

AVjmbining his results with those 
^ of earlier observations, he gives the 
following long list of ions represented 
in the spectra of one or more of the 
nebulae observed* // 1, He I. He II. 
C II, C III, C IV, N I, N ir, N 111. 
N IV, AfVP.O I, O II, O III, F II 
F IV, Ne III, Ne V. Mq 1 >, .V/ II 
Si III?, .9 II, S III, Cl III, Cl IV, 
A III, A IV, A V, K IV, K V?, 
K VI, Ca V, Fe IT, Fe III, Fe VI, 
Fe VII, Ni VIII?. This is an impres¬ 
sive list in many ways. Sixteen ele¬ 
ments have now been identified (two 
doubtfully) in the nebulae, including 
several metals, and silicon (which be¬ 
haves spectroscopically like a metal) 
These metals show strong lines and 
must be abundant in ordinary stellar 
atmospheres. There are, however, two 
elements—fluorine and chlorine, which 
have been found spectroscopically in 
the nebulae, and not, so far, in the 
stars (except for fluorine compounds 
in the Sun). This is easily explained. 
Elements with strong forbidden lines 
have an enormous spectroscopic ad¬ 
vantage in nebulae, and fluorine and 
chlorine are definitely of this sort. Jn 
stellar spectra, however, the spectro¬ 
scopic conditions are against them. 
Their strong lines are inaccessible in 
the far ultra-violet and the only avail¬ 
able ones would show only in hot stars. 
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Similar allowances for favorable and 
unfavorable spectroscopic conditions 
have to be made in the case of many 
other elements. When this is done, 
Wyse confirms, from much more ex¬ 
tensive data, the conclusion that he 
and Hovven reached in 1939- namely, 
that the relative intensities of the 
spectral lines in the nebulae are very 
much what would be expected if their 
actual composition was similar to that 



Courtesy Mt Wilson Observatory 


Whot is a planetary nebula, in relation 

to the total of astronomic objects? The 
great units of the universe are galax¬ 

ies of stars of which the spirals arc 
the most familiar Our galaxy, the Milky 
Way, is one of these Like the rest, its 
most familiar units arc suns—billions of 
them. In addition, there are some oddi¬ 
ties, relatively very small in number 
diffuse nebulae (formless clouds of gas, 
glowing or dark) and the egregiously 
misnamed "planetary" nebulae (formed 
clouds of gas surrounding central stars) 
The "Ring" Nebula in Lyra, above, is one 
of these but it is not a ring A sphere 
surrounding a central star which caused 
it to glow might photograph as a ring, 

there is more substance in the "ring" 
portions to send out light, a matter of 

geometry. As Professor Russell pointed 
out in December, 1937, planetary nebulae 
are utterly unlike planets in every way 

of the atmospheres of the Sun and 
the stars For a detailed discussion of 
individual cases, the inteiested reader 
may be icfeired to the original paper 
(Astrophysical Journal , May, 1942). 
About 40 percent of the observed 
nebular lines remain unidentified Most 
of them arc very faint, and the un¬ 
identified lines, taken togethei, con¬ 
tribute less than 5 percent of the total 
eneigy of the nebular radiation; but 
there is a good deal of work still to 
be done in finding their origin. 

It requires no great technical train¬ 
ing to lecognize that the metals defi¬ 
nitely found in nebulae—silicon, potas¬ 
sium, calcium, and iron—are among 
those which are most abundant, not 
only among the stars, hut in the com¬ 
position of terrestrial rocks. It is well 
known, too. that the permanent gases 


are more abundant in the stars than 
are even these metals—hydrogen and 
helium being far ahead of the rest— 
and this again fits perfectly with the 
nebular specti a. 

A few years ago, the statement that 
the Orion nebula was partly composed 
of iron would have appeared to lx* 
inci edible, if not absurd. Now, 10 
forbidden lines of Fe II, and about 15 
of Fc 111, have been definitely observed 
by Wyse, so that there can hi' no 
doubt about it. Jn the meantime, all 
surprise has been removed by the even 
more remarkable discovery that atoms 
of non, very thinly distiibuted, form 
part of the gas which is distributed 
throughout inter stellar space. C alcium 
and potassium, too, are known to he 
present in the inter-stellar gas 

Year by year, the evidence for the 
general uniformity of composition of 
matter, throughout the regions of space 
accessible to our observation, becomes 
rnoie and mine impressive. The Orio i 
nebula, according to Wyse, appears to 
he veiy similar m composition to the 
planet anes. Yet, as he remarked. 

* \\ bile little is known of the origin of 
planetary nebulae, it seems likely that 
thev consist of matter that has been 
thrown off from the central stars. 'The 
dill use nebulae, on the other hand, as 
typified by the Great Nebula in Orion, 
have presumably never been in the foim 
of stais.” 

At first glance this appears surpris¬ 
ing, in view of the evidence that atomic 
tiansniutation occurs inside the stars 
and provides them with their energy 
Hut it may ho remarked that of the 
elements charactei istio in nebular spec 
tra, hydrogen is the as yet unexhausted 
fuel of the atomic process ; helium the 
slowly accumulating ashes, carbon and 
nitrogen the self-renewing catalysts 
by whose aid the process is cariied on . 
while oxygen, and all the heaviei ele¬ 
ments, aie unaffected at the tempera¬ 
tures and densities which so far as we 
can judge prevail inside the stars 

tphe light elements—lithium, beryl 
■ lium, and boron—would give us diag¬ 
nostic evidence. But, unfortunately, the 
structure of their spectra makes it 
certain that they can have no forbidden 
lines It also is very unfavorable to 
detecting them at all spectroscopically 
(except for ncutial lithium) in the 
heavenly bodies. The similarity of the 
Orion nebula and the planetaries is 
therefore not so remarkable after all 

One cannot close this sketch of a 
very beautiful piece of research with¬ 
out the expression of profound regret 
that so able an investigator has been 
lost alike to the service of science and 
of the nation .—Princeton University 
Observatory, July 1042 
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HOME DEFENSE- 


Pumps For Home Protection 

Simple Units for Use in Combatting Incendiary Bombs 
and Fires Can be Made from Available Material 


GEORGE H. STAHLER 

A construction "project” that 
will interest many home owners 
as well as civilian defense units, Roy 
Scout troops, and so on may be built 
up around home-made pumps for pro¬ 
tection against tire and incendiary 
bombs. 

The author has found that galvanized 
pipe and fittings are perfectly satis¬ 
factory for these pumps; even scrap 
material, if cleaned thoroughly, will 
serve. The drawing at the bottom of 
the page shows the essential parts of 
the pumps, the letters on the sketch 
corresponding to these in the speci¬ 
fications which follow: 

Pump No. 1. A—1" by 8" pipe 
B—1" by yY by X /Y tee 
C —Yi st. elbow. D —yy by 
W by yy tee. E—J4" by 
1" st. elbow. F—1" by 9" 
pipe. Height of pump over¬ 
all 34". Stirrup arrange¬ 
ment is separated from main 
board a distance of 2'* and 
the upward opening for in¬ 
sertion of pump in pail is 
IS". The main board is 4" 
wide. Nozzle opening— 

5/64". Maximum stroke— 

6". 

Pump No. 2. A— yy r by 


8 yy f pipe. B — l /Y thread tapped inside 
bottom end of A. C—pipe nipple 
which screws into tapped hole in A just 
above intake valve, plus a J4" pipe cap 
which has been drilled and tapped for 
the other end of nipple. D and E; a J4" 
tapped hole has been made in F just 
above the valve. Into this hole a short 
yy nipple has been placed, to which 
a piece of yY pipe is attached to pro¬ 
vide a hose connection. F —yy by 9 yY 
pipe threaded internally at one end to 
provide threads into which the valve 
can fit. Height overall—34". Nozzle 
opening—5/64". Maximum stroke— 
6 ". 

As the photographs of the valves 
show, a yY galvanized pipe nipple is 
the basis on which they are made. To 
this has been added a valve seat and 



Wow: At left, side and front views of pump No. 1. At right, 
pump No. 2. Drawing ; Essential ports of both pumps, with letter 
references to the text. Above; Four types of home-mode nozzles. 




stopper which should be of non-cor¬ 
rosive metal. The top of an electric 
light socket may be used for the valve 
seat, and a brass flat-head screw or 
bolt for the stopper, as shown in the 
center valve photograph. A modifica¬ 
tion of this type, also shown, uses a 
brass ball, while still another employs 
a copper rivet. The unit at the right 
is a l /y f pipe end used by electricians. 
Into it is pressed a piece of brass 
screen. This is used as an intake valve 
strainer. 

Nozzles for these pumps are show 
in the center photograph on this page. 
These illustrations are practically self- 
explanatory, the dotted lines showing 
holes drilled to produce a spray or 
stream as desired. In the first nozzle 
control is by shutting off either one 



Four volves and strainer 


hole or the other with the thumb. The 
body of the second valve illustrated is 
made from a piece of oil-soaked wooden 
dowel with a metal lever conti ol. Con¬ 
trol of the third valve is accomplished 
by squeezing the rubber tube, and of 
the fourth valve by changing the cap 
from one jet to the other. 

Roth of these pumps are designed 
to be used with 12 feet of garden 
hose. 

| More complete data on these and 
other types of pumps are available from 
the author. Address him in care of this 
magazine .—The Editor. ] 

BOMB SNATCHER 
Ai Kffootlvo Tati for 
Handllog taooiMlIary Bonbt 



To get rid of incendiary bombs before 
■ they have a chance to do damage 
is the object of the “Bomb Snatch¬ 
er,” made by the McGraw Electric 
Company, shown above. A lever con¬ 
trols the two semi-cylindrical refrac¬ 
tory-lined jaws. 
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HOME DEFENSE- 


SIMPLE PUMP 
Ha ttratggfg Materials 
later Hi Oenstnotlon 

A commercial pump for home 
^ protection against incendiary 
!>ombs and fires, designed to replace 
the conventional stirrup pump which 
requires priority materials, has been 
developed by The Zadig Patents. This 
unusual new pump, shown at the right, 
is made entirely of wood and fabric, 
even the two lengths of hose contain¬ 
ing no rubber. The operator stands on 
the base of the pump when using it and 
works the handle back and forth. The 
handle can be detached and the pump 
folded flat for storage when not in use. 



• • • 

Air-Raid Shelters 


Primary Consideration Should be Given to 
the Possibilities of Private Types of Shelters 


A. D. RATHBONE, IV 

W hen and if the bombs come to 
American cities, there will not 
be enough air-raid shelters for every- 


We have no time, labor, or materials 
to spare from war production for the 
construction of public shelters in suf¬ 
ficient number and variety to offer 
even the minimum of safety for all 
civilians on coastal cities, not to men- 


negative arguments than positive for 
the well-being of the public—they are 
dangerous to public morale, liable to 
cause development of psychoses, and 
tend toward heavy concentrations of 
civilians, rather than toward the safer 
policy of dispersion. A census, taken 
in January, 1941, showed but 5 per¬ 
cent of London's population using pub¬ 
lic shelters, only 19 percent utilizing 
communal or domestic types. The rest 
slept in their own beds. 

Inasmuch as Mi. Average Citizen is 
not going to find a specially constructed 
shelter at every street corner, what 
precautionary measures should he 
take? First, arrange for protection at 
home, for that's where Mr. Average 
Citizen spends most of his time each 
week, that's where his family is most 
likely to be, and, if he or any member 
of his family should be away from 
home when bombs come, there are 
just two simple rules: (1) Avoid pan- 



A covered trench shelter, from 
"Civil Air Defense" by Prentiss, 
by permission of Whittlesey House 


one who thinks he .should be in one. 



Above: Anderson type of dom¬ 
estic shelter. Inexpensive ond 
effective against blest and splin¬ 
ters. Poor on heat, sanitation. 
Reproduced by permission from 
"What the Citizen Should Know 
About Civilian Defense," by 
Messrs. Binger and Railty, pub¬ 
lished by W. W. Norton & Co. 
Right: Solid Timber Shelter, for 
indoor use, has roam for stand¬ 
ard double bod mattress, with 
space for equipment at both 
ends. It is constructed of non¬ 
priority motoriols throughout 


tion inland manufactur¬ 
ing centers. Further¬ 
more, and contrary to 
popular American belief, 
we don’t need public 
shelters. After 12 months 
of the most intensive 
bombings, England found 
the risk of death from the 
air was only about six 
times that of death 
from automobile acci¬ 
dents. Current writers on 
civilian defense report 
that British experience 
with public sleeping shel¬ 
ters has produced more 


Asphalt strip - 
Interior mood construction v 


>7 d matt 




Isometric devotion 
Shelter 

Ins to fled Ahovt Ground 


Armco 72-inch diameter nestable 
pipe oir-roid shelter, reproduced from 
"Aerial Bombardment Protection," 
by H. E. Wessmann ond W. A. Rose, 
published by John Wiloy ond Sons 

ic; (2) Obey instructions from police, 
firemen, air raid wardens, or other 
qualified protective forces. 

In his book, "Civil Air Defense," 
Col. A. M. Prentiss states: "The im¬ 
portance of home protection is appa- 
(Please turn to page 141) 


SEPTEMBER 1942 • SCIENTIFIC AMERICAN 


117 






HEALTH SCIENCE 


Buckets o! Blood . . . 

Your Blood Donation, an Absolutely Painless 
Procedure, May Help Save a Warrior's Life 


HOWARD C. FORST 

I magine a train of 18 railway tank 
cars filled to capacity, not with 
gasoline or other conventional cargo, 
but with human blood. This, were it 
to retain its oiiginal bulk, approxi¬ 
mates the space which would he re- 
i|uired to transport the blood reserve 
now being gathered for use by the 
United States \rrny and Xa\y medical 
staffs 1,215.000 units is the figure 
which expiesses the actual quantity— 
»i unit being about one pint, the aver* 
age amount taken from a donor in the 
course of a single transfusion 

Volunteers stream steadily through 
Red Cross headquarters in all cities 
wheie blood donations aic accepted. 
New York alone accounting for more 
than 4(H) daily. The entire procedure 
—harmless, painless, and devoid of 
urtually all discomfoit or unpleasant 
after-effects—requires only about half 
an hour; the transfusion itself, not 
more than ten minutes, Upon its com¬ 
pletion, the donor returns immediately 
to normal activities, unmarked by his 
experience save for a small pat of ad- 
hesi\c tape on the inner side of his 
elbow joint, and the memory of a met- 
citul contribution which may well save 
an otherwise lost human life. 

Down through the eentuiies, physi 
cians have fumbled with the idea of 
curing the sick with potions or injec¬ 
tions of blood from the healthy 
Though such efforts resulted often in 
serious after-effects or even death for 
donor and recipient alike, there were 
occasional outstanding successes—rare 
to be sure, but frequent enough to 
taunt the curiosity of the scientist, and 
to keep alive his interest in transfu¬ 
sion Then, in 1900, Karl Landsteiner. 
a young Viennese bacteriologist, be¬ 
gan a series of experiments, mixing 
blood serum and red corpuscles from 
different individuals—serum being the 
liquid which icumins artei dotting. 
Shattering accepted tlieoiy ol that day, 
which held that all human blood is 
identical in structure, these experi¬ 
ments led to the ultimate emergence 
of the now well-known four blood 
grouflj} or types, each of which is quite 


distinct from the others The red 
corpuscles of each group contain sub¬ 
stances which react unfavorably when 
serum from another group is intro¬ 
duced into the circulatory system. 
Thus, the disastrous outcome of most 
pre\ ious transfusion attempts had been 
due in large measure to this random 
intermixture of opposing blood .sub¬ 
stances. 

Fn the light of this surprising dis- 
coveiv it seems strange that, tor the 
better pait of two decades, little at¬ 
tention was given the thcrcpcutic val¬ 
ue of properly grouping blood donors 



All photos Ntw York Choptcr, American Red Cross 
Toking donor's blood Painless 

and lecipicnts. 1 luting the first Woild 
War, however, the procedure was 
adopted by the A.E.F and ptoved 
highly beneficial General acceptance 
follow cd quickly and before long the 
treatment was applied for a wide va¬ 
riety of conditions, running the alpha 
hetical gamut fauna “bleeding in 
haemophelia” to “wasting anemia ” 
Gntil less than five years ago, the 
chief difficulty in the way of ttansfu¬ 
sion therepy lav not in failme of physi¬ 
cians to appreciate its merit, but rather 
in the very conditions which so often 
created most imperative need for its 
application. Frequently, where blood 
was urgently required—as ill major 
disasters—a ready supply of suitable 
donors was not available. 

Gratifying results had been obtained 


in a few cases by transfusing only 
plasma—a blood liquid differing in 
but minor chemical degree from serum. 
Unlike whole blood, which was known 
to be unfit for use after a week’s stor¬ 
age, plasma could be preserved from 
six months to a year, and had the ad 
ditioqal advantage of being .safe for 
tiansfusion without the necessity of 
typing. Serious laboratory experi¬ 
ments were forthwith begun, and soon, 
again, the ill wind of war intervened 
to blow humanitarian good. The 1940 
London bombings, with their conse¬ 
quent heavy civilian casualties, pressed 
home the need for readily available 
and easily transfusable quantities of 
blood. To such demands plasma 
seemed the logical answer. Since, 
under stress of war, England could not 
complete the essential donor organiza¬ 
tion with sufficient rapidity, it w*as 
agiecd that plasma should be furnished 
by the United States. The New York 
Chapter of the American Red Cross 
took over recruiting of donors, while 
the Blood Transfusion Association 
supervised technical procedure. 

Tins campaign lasted five months— 
■ over 15,000 persons giving approxi¬ 
mately a pint of blood each. Such, in¬ 
deed, arc the unpredictable twists of 
circumstance! Almost before the pro¬ 
gram was well under way those seri¬ 
ous laboratory experiments, so cau¬ 
tiously begun, bad grown, 1iecaii.se of 
great and sudden need, into a full 
scale, mass-production activity, serv¬ 
ing an international cause. 

Blood was taken from donors bv 
means of a hollow needle inserted into 
a vein in the arm it flowed direct!) 
into a sterile glass container and there 
the red and white corpuscles (which 
arc not used in plasma transfusion) 
settled in a thin layer. Later, the liquid 
plasma was drawn off Where a een- 
tiifuge was available, the settling pro 
cess could be greatly accelerated; for, 
by whirling the jar on this wheel-like 
apparatus, the corpuscles, instead of 
lequirmg sewial days, were preeipi- 



Drawiog off plasm* into big bottle 
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tated in about half an hour, after 
which the plasma could immediately 
be removed. As soon as laboratory 
tests had approved individual speci¬ 
mens of each blood, the plasma of sev¬ 
eral donors was pooled into a kind of 
sanguineous cocktail which was then 
subjected to further tests, before final 
shipment abroad. 

While the campaign for Britain vv as 
still in progress a new project was or¬ 
ganized to experiment with the drying 
of plasma. It was reasoned that a dry 
product could be compressed into far 
smaller space than that required for 
liquid (an important factor in ship¬ 
ping), while at the same time it would 
be in less danger of contamination. 
Technique was developed rapidly and, 
as has now been positively established, 
dry plasma has the further advantage 
of being safe for use after as long as 
five years storage, with indications that 
it can probably be preserved indefi¬ 
nitely. 

Soon the Army and Navy stepped 
in with consecutive requests for the 
huge quantities of “powdered plasma” 
now in process of being gathered 
From the donor’s viewpoint, present 
procedure is (with a few elaborations) 
much the same as that employed for 



Removing bottles from centrifuge 
which whirled them ot 2500 rpm 


the British. The newly-taken blood is 
refrigerated, and within 24 hours sub¬ 
jected to the drying process. Tested 
and separated by centrifuging, the 
plasma is pooled and frozen in a de¬ 
hydrator at a temperature of 150 de¬ 
grees, Fahrenheit, below zero. Mois¬ 
ture is extracted by means of a vacuum 
pump, and the residue—a dry powder 
—is then portioned out and vacuum- 
sealed in sterile containers. Each of 


these, with essential needles, tubing, 
and a bottle containing specially dis¬ 
tilled water, is separately packaged for 
shipment; the whole comprising one 
complete operating unit. When it is to 
be used, the doctor simply mixes the 
powdered blood with the distilled wa¬ 
ter—the result being a thickish 
liquid having alxmt the consistency 
of condensed milk, lie then adjusts 
.needles and tubing, and proceeds with 
the transfusion. 

As things stand at present, dried or 
** liquid plasma does not serve in 
every case where transfusion is re¬ 
quired. Still greater improvements are 
hoped for, as may be seen by experi¬ 
ments being carried on with the red 
corpuscles (wasted in plasma trans¬ 
fusion), in an effort to devise means 
of putting them to therapeutic use. 
An additional “conservation note” may 
be observed in the recent suggestion 
that corpse blood—from fatal acci¬ 
dents—be gathered for storage against 
emergencies To the gratification of 
the more squeamish, however, most 
medical leaders do not appear to favor 
this practice, holding that it would 
necessitate such exhaustive tests and 
precautionary measures as to nullify 
its possible value. More likely of adop¬ 
tion is the proposal to accumulate 
plasma in connection with the C ivilian 
Defense Program—an idea which 
would seem well founded, since mili¬ 
tary supplies could scaicelv he re¬ 
leased for civilian needs 

To insuie an adequate ieser\e of 
plasma for the duration, the Red C ross 
“Blood Donor Service" is already tak 
ing “blood gifts” in an ever-expanding 
number of cities throughout the coun¬ 
try. Several chapters also operate 
“Mobile Units” which dath visit small 
communities within a radius of 1 (X) 
miles of the permanent headquarters, 
enabling volunteers in these localities 
to participate Any man or woman in 
avetage health between the ages of 21 
and 60 is acceptable and there aie 
many who make donations periodi¬ 
cally, present regulations specifying 
that these he spaced at least eight 
weeks apait, not more than five being 
permitted within one yeat Donors 
are asked to avoid eating for four 
hours before giving their tiansfu 
sion.s, in order to prevent absorption 
by the plasma of food substances to 
which the lecipient may he alergic. 

As you chat informally with doc¬ 
tors and nurses at Donor Service 
Headquarters, you hear of persons 
who travel considerable distances in 
order to give their donations. You hear 
also of soldiers and sailors on leave, 
coming in to give their little “extra 
bit.” And of course you hear the ir¬ 


relevant but classic story of the maiden 
lady, who, some years ago required a 
transfusion, but, upon learning that 
only a male donor was available, de¬ 
clined the treatment—or at least so 
says the legend—insisting that she 
would not permit herself to be con¬ 
taminated by masculine blood. 

Dr. Landsteiner, who solved the 
mystery of the blood groups, back in 
that other Vienna—the Vienna that 
was, at the turn of the century—now 



Bottle of plasma, bottle of distilled 
water, for the Navy and Army 


puiMics his serological investigations 
at the Rockefeller Institute for Medi¬ 
cal Research Talk with him in his 
laboratory and you are profoundly im¬ 
pressed with his patience, his self-ef¬ 
facing modesty In unstudied sincerity, 
he minimizes the significance of his 
discoveries, pointing out that his in¬ 
vestigations were so basic that it 
seems strange some other researcher 
had not embarked upon them long be- 
toie lie tells you, too, that with the 
inci easing acceptance of plasma, which 
need not he typed before transfusion, 
tbe usefulness of his findings will 
rapidly diminish. And as you listen 
with respectful interest, you fully ap- 
pieciate the conscientiousness of these 
assertions But--you do not accept 
them 

You do not accept them when you 
ponder the extent of serological and 
other scientific progress traceable 
either directly or indirectly to his 
giound-breaking work. 

N ou do not accept them when you 
remember the 15(H) transfusions ad¬ 
ministered m London during that sin¬ 
ister, bomb-bedeviled September, 1940. 

Not do you accept them when you 
contemplate the nearly one and a 
quarter million units of dried blood 
with which our own Army and Navy 
Medical Staffs hope to save innumer¬ 
able lives in the yet-to-be-fought 
battles of the present conflict. 

No. in spite of Karl Landsteiner's 
claim that the importance of his dis¬ 
coveries is already waning, you soon 
realize with increasing clarity that, 
as a result of his work, America is 
daily growing more transfusion-con- 
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scious, and is turning out in ever 
larger numbers to do its part toward 
alleviating the ravages of the dictators 
on this poor, war-scourged planet. 

• • • 

BLEEDERS 

New Hep# fer These Who 
Bleed Exeeeelvely 

New protection for hemophiliacs 
against danger of excessive bleeding, 
and effective help for physicians, sur¬ 
geons, and dentists in staunching the 
flow of blood from small wounds is 
provided by a new, powerful agent 
for clotting blood recently announced 
by Ledcrlc Laboratories, Inc. 

The new material, called clotting 
globulin, is the natural clotting con¬ 
stituent of blood separated in highly 
concentrated form from clear blood 
plasma (blood from which the 
corpuscles have previously been re 
moved) 

Many persons bleed excessively 
from minor wounds because their blood 
contains too little of the clotting prin¬ 
ciple (prothrombin) This condition 
may be inherited and permanent 
(hemophilia), or it may Ik- temporaly. 
the result of the ravages of disease or 
other causes. When it exists, even 
slight wounds may become setious 
through excessive hiss of blood No 
satisfactory method has !>ecn known be- 
foie to control bleeding in persons 
thus afflicted and even pulling their 
teeth has involved serious hazard to 
their lives. Previous treatments em¬ 
ployed have included transfusions of 
normal blood, applications of snake 
venom (fer de lance), and the use of 
various substances having hemostatic 
action. 

The new clotting globulin supplies 
the constituent in which the blood of 
“bleeders” is deficient and places in 
the hands of the medical and dental 
professions an effective means for 
stopping the flow of blood from minor 
wounds in a few seconds. The pro 
cedure is .simple. A few drops of a 
solution of clotting globulin are ap 
plied to the surface of the wound 
eithet bv spraying or on sterile ah 
sorbent cotton or gauze, followed by 
gentle pressure. By making up the de¬ 
ficiency of the patient's blood, this 
treatment causes it to clot in the 
capillary blood vessels within a few 
seconds. 

The method is not effective against 
bleeding from veins or arteries—this 
requires surgical treatment—but it has 
been shown by clinical tests at Boston 
City Hospital and elsewhere to stop 
bleeding from minor wounds quickly. 


Excessive bleeding following the ex¬ 
traction of teeth and the oozing of 
blood from surgical incisions are 
stopped within a few seconds by the 
proper application of clotting globu¬ 
lin. 

Clotting globulin possesses true 
thrombic activity in coagulating the 
fibrinogen of the blood. It acts by 
supplementing the prothrombin natu¬ 
rally present. Clotting globulin can 
be used only locally and under the 
supervision of a doctor or dentist. 
Its effect is solely to coagulate the 
blood at the point of application, and it 
does not remove danger of exoessiw 
bleeding from other wounds. 

• • • 

ANISEIKONIA—A special study of 400 avi¬ 
ation cadets showed that two out of every 
25 men had aniseikonia—a condition which 
produces unequal images in the two eyes— 
to the extent of 0.5 percent, or more, accord¬ 
ing to the Better Vision Institute. Differences 
in visual images, however, in no case were 
more than 1 percent. 

• • • 

TIRED FEET 

The Nome-Made Foot Pad 

May Halp Rest Them 

Si AN DING at work is the most im¬ 
portant single factor in the production 
of industrial fatigue Human feet are 
much letter designed for walking than 
for standing, in standing on a plane 



Foot roster 


surface, the body weight is constantly 
borne by the same groups of foot 
muscles and ligaments. These groups 
gradually liecome fatigued and begin 
to protest. 

In an eflort to prevent this torment. 
Dr, Robert Sacks, New York osteo 
path, has used weight-shifting foot¬ 
pads made by cementing various rub¬ 
ber objects to sponge rubber (dime- 
store) kneeling pads. “In standing on 
these I frequently change the position 
of my feet," says Dr. Sacks. “With 
each shift of position the feet find a 
differently tilted plane. In this way 
the weight is constantly shifted from 
one group of muscles and ligaments to 
another; and so no group is subjected 


to undue strain. This simulates the po¬ 
sitions of the feet in walking over 
turf." 

BEAT THE HEAT 
Vitamin 6 Staves Off 
Heat ProstratVaa 

Two tablets a day are keeping heat- 
prostration away for many war pro¬ 
duction workers this summer. The 
“l>eat-tlie heat" pills contain Vitamin 
C\ which physicians of the Du Pont 
Company's Medical Division have 
found effective in protecting the human 
system against heat cramps ami pros¬ 
tration, even in places where the tem¬ 
perature rises above 100 degrees and 
the humidity is oppressively high. 

Dr. John H. Foulger, director of 
Du Pont's Haskell Laboratory of In¬ 
dustrial Toxicology, at Wilmington, 
Delaware, believes the preventive 
might well he employed in many other 
plants, including steel mills, foundries 
and sliipv arils, where high tempera- * 
tures are encountered. It should also 
prove useful in the engine rooms of 
naval and transport ships and among 
tmops in the tropics. 

'I he proccdtue is to give twice each 
day a tablet consisting of 50 milli- 
giams of Vitamin C and 250 interna¬ 
tional units of B 1, plus other B vita¬ 
mins. B-l is also believed to play a 
part in protecting against heat attacks 
but its action, in this particular situa¬ 
tion, is not yet so well understood as 
is that of Vitamin C. 

This measure is directed chiefly 
against the heat cramps and heat ex¬ 
haustion, or heat prostration, and not 
against sunstroke or thermic fever, 
in which there is no sweating and the 
individual's temperature rises. The 
two former conditions are by far the 
more prevalent in industry, however, 
and pievention of them would sa\e 
many hours and days of lost time in the 
pioduction race against the nation’s 
enemies. 

An important part of the pictuu* 
is that Vitamin C is drained from the 
body in perspiration, just as salt is. 
Salt pill dispensers have in recent years 
lieen installed alongside nearly every 
factory drinking fountain, so that 
workers may replace the salt they have 
sweated out. This has helped ward 
off heat cramps and heat exhaustion, 
but many cases have still occurred. 
Therefore Vitamin C, which prevents 
other aspects of the condition, should 
also be given. In other words, salt 
alone does not appear to be nearly as 
effective in preventing heat attacks as 
does a proper combination of vitamins 
and salt 
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Little Pictures—Big Savings 

Microfilm Has Joined the War Effort, Lending its 
Advantages to Civilian and Military Uses Alike 


LUCILE N. McMAHON 

M icrofli m joined the war cffoit 
well qualified foi a vital task. 
Its unique services in peacetime to li¬ 
brarians and businessmen are proving 
of great value to the war industries. 
Among the more important and timely 
benefits are: Release and saving of 
valuable find much-needed space, pro¬ 
tection of irreplaceable records against 
loss from sabotage, bombing, fire or 
theft; increased availability of all rec¬ 
ords. Miciofilming can serve the inter¬ 
ests of every company concerned about 
any or all of these pioblems. 

This phase of photogiaphy is not 
new , in fact, the process of making 
tiny reproductions of drawings and 
documents on film originated during 
another war. In 1870, Paris was be 
seiged by the Prussians and cut oft 
from communication with the outside 
world except by balloons carrying out¬ 
going messages and carrier pigeons 
for the return mail These slim threads 
of contact were the only hope of organ¬ 
izing resistance in the French prov¬ 
inces and of possibly securing aid from 
other countries. Balloon flights weie 
infrequent, and the weight of mail, 
particularly incoming, was very small. 

Then an idea came to Dagron, a 
photographer who had been making 
his living selling opera glasses having 
a miniature photograph of a Parisian 
scene on the lens. He printed the mes 
sages for the pigeon post on large 
sheets and photographically reduced 
them in size until film representing 
3500 folio sheets could be carried on 
the leg of one bird. A strip of his 
original film is now in the Library of 
Congress. That was the first recorded 
use of microfilm for documentary re¬ 
production. 

Today, the same principle is used 
to lighten the load of mail shipments 
overseas, is being used for soldiers' 
letters to the folks back home, and our 
Army and Navy have other uses for 
microfilm that come within the cate¬ 
gory of military secrets. But what is 
microfilm's part in civilian life during 
war? 

Suppose a bomb or a saboteur’s torch 
destroyed the central office of the tele¬ 


phone company—or the light, gas, or 
water company—and its records, maps, 
and charts were lost. Civilian life and 
industrial production alike would be 
at a standstill until these vital services 
could be restored; and that would re¬ 
quire a long time if there were no 
engineering drawings from which to 
work. 

A logical precaution is to make du¬ 
plicate copies of the irreplaceable cable 
records, maps, charts, and bluepiints, 
and to keep them in bombpioof shcl- 
leis or at inland points where the risk 
is less But tac,similes of all such docu¬ 
ments would represent a large bulk, 
and would involve heavy expenses for 
transportation* and safe stoiage liven 
then they would not be teadilv access 
ible. 

Miciofilm best meets the situation 
( ondensed into loughly 3 peicent of 
the original space, miciohlni prints 
can be sent by air mail to several 
places for additional satety, if desired 
Because facilities for mieiophotog 
l.ipby aic icadily available and inex 
pensi\e, the molds can be lefilmed 
penodicall) and thus kept up to date 
Some New' lingland utility companies 


are now doing this every six months. 

The service which microfilm renders 
to the utilities also meets the needs of 
concerns turning out war materials. 
The air-raid menace has caused some 
talk of moving industrial plants in 
coastal regions further inland, but that 
can be done only to a limited degree. 
For the most part we shall have to 
depend on anti-aircraft defenses, cam¬ 
ouflage, and strict precautions against 
sabotage to protect our all-essential 
production. Yet, the most vulnerable 
spot of all—the drafting room, where 
design drawings are made, kept, and 
used—can he further safeguarded. 

If fire or bomb should destroy a 
plant now producing, say, airplane 
detectors, weeks of valuable time 
could be. saved in reconstructing it 
if duplicates of the engineering designs 
were available—details of each com¬ 
plicated and specialized piece of ma¬ 
chinery Drawings in work covering 
new plant construction, enlargement, 
and conversion are too valuable at this 
stage of the race for production to 
i isk their loss by fire, theft, sabotage, 
or accident 

pmTl n<, the diawings on microfilm 
■ nukes it possible to guard them like 
ciown jewels 'Hie Du Font C ompany 
is among those which have taken this 
pt ecuutinn Another firm producing 
machine tools had some 400,000 charts, 
occupying 1500 square feet of space, 
with the number mounting daily. Re¬ 
duced to microfilm the whole lot could 
be put into two drawers of a regular 
lettei file, leaving 07 percent of stor¬ 
age space flee foi drafting-room ex- 



Mony public libraries art resorting fa microfilming of nawspapar files in order 
to conserve storage space and overcome problems of paper deterioration 
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pansion. About 9000 drawings, six by 
eight inches, were duplicated on a 
reel of film the manager could slip 
into his pocket or, more desirably, into 
a small safe-deposit box. 

Apart from safety, economy of space 
itself is a contribution to the war effort, 
at a time when materials and labor 
are at a premium. Office space in 



Camera that can reproduce on micro¬ 
film drawings 20 feet or more long 


Washington is so scarce that many 
employees work in hallways or con¬ 
verted bathrooms. It is estimated that 
25 percent of the total space in the 
Federal buildings is used for storing 
files. If recoids in inactive files wore 
microfilmed, with a saving of 95 to 
percent of this space, not so much 
new building construction would be 
necessary. To this end, a recently 
passed law* permits permanent public 
documents to be thrown away if micro¬ 
film copies aie available 

The importance of microphotogiaphy 
is recognized by the draft-deferred 
status granted to employees in this 
held, which was one of the first ex¬ 
plored by members of the National 
Defense Research Committee Cameras, 
readers, and film were already on the 
market Librarians may take much of 
the credit for that \bout ten years 
ago, they had found that microfilm was 
the solution to the vexing problem of 
what to do with those dusty, n umbling, 
unwieldy files of old newspapers. As 
historical tecords they were too valu¬ 
able to he thrown away, so their vast 
hulk was reduced to compact little 
reels of film that could be kept in 
drawers instead of storage rooms—that 
could be consulted and projected to 
legible size instantly when needed. 

Then the practice extended to rare 
books and rmuMtscripts. in order to 
make their cflwents available to read¬ 
ers without wear and tear on the origi¬ 
nal. Today, the Library of Congress 
can furnish a microfilm copy, or a 
positive enlargement, of any part of 
its nearly ten million volumes. Nevvs- 
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papers from 37 different lands, war or 
no war, are available through Har¬ 
vard's microfilm subscription service 
for other libraries. Brown University 
has undertaken to film the ancient 
archives in Latin America. All Eng¬ 
lish book** in the British Museum, 
written before 1500, have been put on 
microfilm by a project sponsored by 
American universities. Microphotog¬ 
raphy has reached the stage where it 
now has its own magazine, The Journal 
of Documentary Reproduction . More 
and more libraries have secured equip¬ 
ment, and the development of both 
apparatus and film has been rapid. 

f laminating years of reseat eh on 
^ photographic emulsions, Du Font 
chemists have perfected a new* type of 
miciofilm which is being introduced 
to photographers as Du Pont Safety 
Microcopy. It is described as “an 
ultra-fine grain, panchromatic, nega¬ 
tive film with a high inherent contrast 
and outstanding resolving pow'er.” In 
case you’re not a camera fan, the 
resolving power refers to its ability 
to register fine detail. Safety Micro¬ 
copy permits documents to be reduced 
to one nine-hundredth the original 
aiea and later reproduced to full size 
without significant loss of legibility 
High contrast is particularly impor¬ 
tant in photographing line diawings 
and printed matter By varying the 
type of developer used, the contrast 
of the film can lie reduced as may be 
necessary to reproduce screen half¬ 
tone prints, paintings, and X-ray 
radiographs. A special treatment of 
the film emulsion produces a tough 



Microfilms, in protecting cans, 
ore stored in a safe-deposit box 


surface that minimizes scratches and 
abrasions, and greatly prolongs the 
life of films subjected to constant use. 

Vou could even put Du Pont Micro¬ 
copy in your candid camera and micro¬ 
film a few of those old love letters 
in your attic But if the microfilming 
job is a big one, you bad better employ 
a company that specializes in such 
service. For a moderate fee it will not 
only guarantee the technical part of 
filming and processing but will also 
collate and check the material and re- 
chcck the film after completion to make 
sure that it exactly reproduces all of 
the original material. 

The president of one such firm, in 
discussing microphotography, has this 
to say: “The hundreds of industrial 
and business firms which are turning 
to microfilm for their valuable records 
now have safety uppermost in their 
thoughts But they almost always find 



Out tiny fromt of microfilm—tb« tpoco botwoon tho fingers obove^-accuratefy 
reproduces a complete engineering drawing* such os tho one shown in the background 
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How A Big Business IVliin Appears To His Wife 


"TTOOK at him over there, grinning 
I j to himself! Strange how little a 
man can change in fifteen years! The 
big boss one minute—and like a little 
boy the next! 

M He was mostly ’little boy’ before 
we were married. He’d been coming 
around for a couple of years, and I’d 
just about given him up. Then, sudden¬ 
ly, he was very much a man> rushed me 
off my feet and almost before I knew 
it, we were married. 

"When we were newlyweds he was only 
a bookkeeper, and he’d come home in 
the evening all tired and discouraged. 
Other fellows at the office had been 
promoted, and he didn’t know what 
to do about it. One night I forgot 
myself and said, Tf you don’t do any¬ 
thing about it, Mr. Stick-in-the-Mud, 
no one else ever will!’ Then I was sorry, 
when I saw how I’d hurt him. 


"But it must have made him think 
hard, because one evening the follow¬ 
ing week he came home looking as 
though he’d just robbed the piggy 
bank. He told me he’d enrolled for a 
course of executive training. He thought 
I’d be angry, because we were still pay¬ 
ing for the furniture. The ’little boy’ 
and the man, all mixed up! 

"After that, his whole point of view 
toward business seemed to change. One 
promotion followed another, until a 
few years later he became Treasurer of 
the company. Now he’s beginning to 
surprise me. Says he expects to be 
Vice President soon! 

"Of course, he’s just as modest as 
he ever was. He’ll tell you he got the 
breaks, but I know better. He got the 
breaks because he’d learned how to 
grasp them when they came. He’s really 
smart—and so was 1 when I said T do’ 


to a little boy turned man!’* 

• • • 

What does the lady in your life think 
of your success? Get more of die 
Alexander Hamilton Institute’s story 
in the famous little book, "Forging 
Ahead in Business.” Tells how the 
Institute's timely training is helping 
thousands of men to do a better busi¬ 
ness job in these wartime days. Just 
clip and mail the coupon—today! 


Alexander Hamilton Institute, Inc. 

247 Astor Place, New York, N. Y. 

Please mail me without cost a copy of 
’’Forging Ahead m Business.” 


Business 

Address 


Position 
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other important advantages which are 
impossible to get with any other form 
of duplication. I mean economy of 
space, availability, convenience, perma¬ 
nence, and, when any considerable num¬ 
ber of pages is involved, actual cost 
economy. Banks and insurance com¬ 
panies have already made wide use 
of microfilm to protect their custom¬ 
ers* interests. Department stores are 
finding that microfilming all invoices 
is a safeguard which more than pays 
for itself. Inactive but valuable files of 
all sorts are being consigned to micro¬ 
film Business and industry were dis¬ 
covering these advantages without the 
added urge to safety which war has 
brought. War conditions, by causing 
microfilm to be tried by more people, 
have only hastened its widespread 
adoption.” 

Industry, business, and government 
are not the only prospective users of 
microfilm. For instance, hospitals are 
required by law to keep records cov¬ 
ering each patient .admitted—ordinarily 
fifteen to twenty pages each. A large 
institution like Cook County Hospital, 
in Chicago, averages 50,000 admissions 
a year. Many a superintendent wonders 
how soon the records will crowd out 
the patients! Microfilm reproduction 
is the answer for X-rays, charts, lab 
oratory tests, and all the rest. Not 
only does it save space, hut often serves 
medical research as well. For one 
medical center may have few or no 
case records of a rare disease for study, 
but if the records of several hospitals 
arc assembled on microfilm, the com¬ 
bined information may have more than 
statistical significance 

Music students at the New F.ngland 
Conservatory now study microfilmed 
scores of symphonies and operas. The 
Frick Museum in New York has put 
on microfilm its leading paintings for 
the benefit of art schools throughout 
the country. These are but arrows 
pointing to the vast possibilities of 
microfilm in education, apart from 
scholarship 

Some day* the curator of the Hall 
of Fame may ask Mr. Gutenberg, in¬ 
ventor of the printing-press, to move 
over and make room for a French 
photographer named Dagron! 

• • • 

GLASS STOVES 
Lmm at Possibilities as 
ftasalt of Rotaarob 

Kitchen stoves made of glass have 
now moved within the realm of post¬ 
war practical possibilities as the result 
of intensified research into applica¬ 
tions of new types of flat glass to re¬ 
lease critical materials for the war 
program. 


-MISCELLANY- 

A thought-provoking step was taken 
when the idea of a glass observation 
port in a kitchen range door, intro¬ 
duced prior to the war as an innovation 
to reduce temperature loss and jars re¬ 
sulting from repeated openings of the 
door to check baking progress, was 
extended to include an all-glass door. 

Intended to increase such vision 
efficiency, and temperature control, the 



You can watch the food cook 


all-glass door suddenly blossomed as 
an important idea in metal conserva¬ 
tion. 

War-stimulated design then ex¬ 
panded the idea to make a vision-top, 
utilizing the same heat-strengthened 
Tuf-fleic plate glass as was used in the 
door to make vision possible from 
alxive. 

A further metal-conservation move 
came with the idea of using a colored 
opaque structural flat glass—the very 
same glass that has become popular as 
a facing for storefronts, corridors, 
kitchen and bathroom walls, and other 
applications—to line the inner walls 
of the oven, to save more metal. It was 
then discovered that such a glass- 
lined oven actually retained heat better 
and utilized it more efficiently and 
evenly than metal-lined ovens. 

Happy about the whole thing, the 
glass technicians still weren’t satisfied. 
They used still another type of glass, 
a heat-strengthened plate glass in 
translucent color, for the inside hack 
wall of the oven, with lighting back of 
it, thereby achieving shadowless illu¬ 
mination. 

Finally, in their hope to conserve 
still more metal for the battle fronts, 
they designed an instrument panel of 
the translucent, heat strengthened glass 
(the glass men call it “vitrolux”) and 
thus was born still another use for 
glass in and on a kitchen range. 

Can they go further ? The glass boys 
just grin at that query. Will they go 
further? Well, not right now. The 
glass technicians point out that their 
glass stove design at this time is a sort 


of after-hours form of relaxation when 
they are not ears-deep in designs for 
the job in their and everybody’s lap— 
the job of winning the war. 

Still, what they have accomplished, 
even if it is an after-hour form of re¬ 
laxation, makes for some fascinating 
visions of what can be expected in the 
post-war era — not only the possi¬ 
bility of glass stoves but glass most- 
anythings. 

TRACTOR LUGS 
Mads tf Woad to 
Oansorvi Rubber 

A partial solution to the tire prob¬ 
lem has been worked out for Kansas 
wheat farmers in the rationing office 
of the OPA. When wheat was ripe 
for the harvest many of the fanners 
found they could not get tires for 
tractors and combines, so the OPA 
office in Wichita had a trial set of 
wooden lugs built of 3 by 5 inch white 
oak and attached to the rims of tractor 
wheels with 3/8 to 5/8 inch iron rods 
held in place by turnbuckles. The 
lugs are applied at an angle of 35 to 
40 degrees across the rim, approxi¬ 
mately 15 to each wheel and are 18 to 
24 inches in length, depending on the 
width of the tractor rim 

These substitutes for rubber tires 
gave the required traction. Cost of the 
make-shift equipment runs from $35 
to $50 a pair While it was only an¬ 
ticipated that the wooden lugs would 
insure the use of tractors through the 
present wheat harvest, if the wood is 
crcosoted or dipped in oil they will, in 
many instances, serve the farmers next 
year. 

RAYON IN TIRES 
For Military Usa, 

Cansarvat Riibbar 

erica’s army is lolling to war on 
rubber—and rayon. Rubber has com¬ 
manded the public’s attention, because 
of the acute nation-wide shortage. But 
a special type of rayon, an all-American 
development using only American raw 
materials, has been conserving im 
portant tonnages of rubber. 

Tough sinews of this high-tenacity 
rayon lie beneath the precious rubber 
skin of military tires—for bombers, 
combat cars, or transport trucks. Pos¬ 
sessing greater strength than any other 
tire fabric beyond experimental stages, 
and retaining its great strength under 
the high heat of heavy-duty driving, 
this rayon permits tires to have thinner 
but stronger walls and adds thousands 
of miles to their life. 

The high-strength yarn, developed 
by Du Pont chemists and marketed 
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under the trade-mark “Cordura," must 
take an almost unbelievable amount of 
punishment. The huge tires of the 
heavy bomber are required to stand up 
under the jolt of tons of metal landing 
at high speed, without a blowout. The 
combat car is driven over the roughest 
terrain, a severe test in itself, but the 
Army demands as well that the combat 
car tire have sufficient structural 
strength so that, if punctured, it can 
run flat for many miles so the cat can 
complete its mission or reach a place 
of safety. 

Invention of high-tenacity rayon was 
the culmination of ten years of research 
effort to improve the strength of vis¬ 
cose process rayon. It was a high spot, 
too, in the history of viscose rayon it¬ 
self, which is observing its fiftieth 
anniversary this year. 

Ordinary rayon is usually made from 
the cellulose of purified wood pulp 
“Cordura” high-tenacity rayon is made 
from the cellulose of cotton linters, the 
short fibers remaining on the cotton 
seed after the longer, spinnablc fibers 
have been removed in the ginning. The 
difference in the raw material is not 
so important, however, as are certain 
steps in the process, particularly the 
stretching of the filament immediately 
after it is formed. 

As in the case of the so-called cold¬ 
drawing of steel or nylon, this sti etch¬ 
ing causes the molecules of the mate¬ 
rial to line up parallel to one another 
so that powerful intermoleculai forces 
come into play, which lead to greater 
strength by preventing the molecules 
from slipping apart under tension The 
final product of careful chemical and 
physical contiol. and of stretching, is 
a filament having a tensile strength of 
70,000 pounds pel square inch In fact, 
the rayon cord tire has a skeleton as 
strong, for its si/e, as the skeleton of 
a skyscraper. 

In building a tire, several dozen 
cotds are unwound simultaneously 
from a rack of spools (known as a 
creel) and brought out to lie parallel 
with one another in a broad ribbon. 
There are no cross-threads in most 
modern tire fabrics. They are not 
woven materials, although the cords 
of successive plies run in different 
directions, to give strength. The ribbon 
of cords passes through a dip of liquid 
latex, formaldehyde, and resorcinol, 
which insures a firm union of the cord-* 
and the rubber. A layer of semi-soft 
plasticized rubber is then applied to 
each side of the ribbon of cords, and 
is pressed firmly into the spaces be¬ 
tween the individual cords. Other 
plies are similarly built up and as¬ 
sembled, covered with the tread, and 
the whole vulcanized in the tire mold. 

Chief advantage of “Cordura” high* 
tenacity rayon is that heat does not 


sap its strength as it does the strength 
of cotton cords. Consequently it can 
be used more sparingly in building a 
tire. Also, the tires are more resistant 
to blowouts when hot. The walls are 
very strong but thin. Thin walls dissi¬ 
pate heat and keep the tire cooler. 
Rayon cord tires average to run 15 
percent cooler than other tires. Because 
the rayon cord tire carcass lasts longer, 
it can economically take a thicker tread 
and can also be re-treaded more times. 

The lighter-weight tire made possi¬ 
ble by rayon cords is of particular im¬ 
portance in aviation, where the tire 
is needed only for taking off and land- 


T IIE future of the world today depends 
on American industry's capacity to 
produce the implements of war. The 
Soldiers of Industrial Production must be 
welded into history's most efficient fighting 
organization before the spectre of aggres¬ 
sion can be dispelled. 

Because* most skills depend on efficient 
functioning of the eyes, and because nearly 
one-third of the people of the nation still 
have uncorrected faulty vision, a valuable 
public service is performed by calling atten¬ 
tion of American workmen to the impor¬ 
tance of proper care of their eyes. 

Taking as its theme “Vision for Victory,” 


ing and is simply extra weight during 
the flight. Obviously the saving of tire 
weight, to give more maneuverability 
and sky mileage or to make room for 
more guns and bombs, is of tremendous 
importance in military planes. 

EXCESS MOISTURE 
Abstrbtd from Air 
in Damp Emms 

B vsement workshops, photo dark¬ 
rooms, closets, vaults, laundry rooms, 
can be kept free of damp and musty 
air with Dri-Air powder, a chemical 


an advertising campaign (one insertion of 
which is reproduced above) is now appear¬ 
ing in an extensive schedule of national!) - 
circulated magazines. The program is 
sponsored by the Better Vision Institute, a 
non-profit service association, supported by 
the manufacturing, distributing and pro¬ 
fessional branches of ophthalmic science. 

We also hasten Victory who make minds 
keener and hands surer through the im¬ 
provement of human vision. 

BAUSCH & LOMB 

OPTICAL COMPANY • ESTABLISHED 1853 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 
FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND i YFSIGHT CORRECTION 



Vision for Victory 
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which is exposed to the air at all 
angles so as to do a maximum air¬ 
drying job. After the powder has ab¬ 
sorbed all excess moisture in air it 
remains ready to remove dampness as 
fast as it forms. The chemical is placed 
in a special container made up of a 
one-piece, triple “V” shaped basket, 
that holds ten pounds of powder. As 



It mokes the oir drier 


moisture is drawn from air, the drip¬ 
pings are deposited in a metal pan 
Mow the basket 

One containci is recommended for 
each 800 to l(KX) cubic feet of space. 
Even the chemical drippings are valu¬ 
able and should lie saved for melting 
ice on slippery sidewalks and in eaves 
and waterpipes; it is also useful for 
settling dust in gravel driveways and 
for killing weeds. 

• • • 

SHIP POWER—Over 400,000 Diesel horse¬ 
power, including propulsion and auxiliary 

engines, were installed in 391 vessels added 
to the United States Merchant Marine in 
one 12-month period 

• • a 

ELECTRONIC SEPARATOR 
Pglnts Tewerd Use of 
Low-Grade Orts 

Electronic*, research engineers re¬ 
cently demoiistiated an “electrical 
spray” that “washes” war-needed 
metals fimn low-giade ores, and which 
may prove to be a valuable aid in eas¬ 
ing America’s tin shortage. In labora¬ 
tory experiments the device, a new 
electrical ore separator, has success¬ 
fully refined ores of such metals as 
tin, non, and gold, most promising 
results having been attained with low f - 
grade ore samples from a recently de- 
\ eloped tin deposit in a southern state 
By spiaying electrical charges on this 
ore. which contained only 1 5 percent 
tin. the new Wostinghousc device sepa¬ 
rated the metal from lock and sand, 
concentrating it into an ore containing 
approximately 70 percent tin—suitable 
for smelting. 

As the foot-wide metal drum of the 
laboratory model of the separator turn¬ 
ed with a surface speed of 12 miles an 


hour, in the demonstration, it sorted 
in one minute the 10,000,000 particles 
making up ten pounds of ore. The par¬ 
ticles were deposited in two neat piles. 
One of these piles contained rock and 
sand and a small percentage of tin; the 
other, nearly all the tin, mixed with a 
small amount of rock and sand. 

The ore had been ground to the fine¬ 
ness of sand, dried, and then poured 
into a trough at the top of the two-foot - 
tall experimental separator As the par¬ 
ticles of sand, rock, and tin trickled 
through the bottom of the trough, they 
fell onto the rotating metal drum, 
where they received high voltage elec¬ 
trical charges from a series of fine 
w ires a short distance from the drum’s 
surface. Since the tin particles arc 
good conductors of electricity, the elec¬ 
trical charges seep through them and 
into the metal drum. The tin particles 
thus lose their charges before the drum 
has made moie than one half turn, and 
fall off the drum. But the poorer con¬ 
ducting sand and rock particles retain 
their charges and cling to the drum 
until pulled off—during the second 
half revolution—he a series of oppo¬ 
sitely charged wires. 

Though it is necessary to dry the 
nte before it can he separated by an 
electrical spiay, the new device may 
prove to be more efficient than piesent 
ore concentrating methods which do 
not require drying. 

Other possibilities for the electio- 
static sei&rator arise, since it can sort 
mixtures of any two materials pro¬ 
vided one component is a conductor of 
electricity and the other such a poor 
conductor that it is in effect an insula¬ 
tor. In addition to experiments with 
low-grade tin and other strategic ores, 
the machine may he used to purify 
foods. 

In foods, the good conductors aie 
usually the ones which contain the 
most water, and the. poor conductors 
those which contain oils and little 
water. In trying to separate shells from 
the meats of nuts, for example, it was 




IP 
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Sorts, seporotts, 

saves 


thought at first that the dry shells 
would be poorer conductors than the 
moist meats. It was soon discovered, 
however, that because the meats got 
their moistness from oils, they were 
little better as conductors than the 
shells. 

The Westinghouse research men are 
now planning tests to separate foreign 
materials from grains and stems from 
raisins with the electronic unit. 

FLUORESCENT FIXTURE 

$f0|« Up 

Lighting Efficiency 

Development of a new circuit for 
fluorescent lighting fixtures and a spe¬ 
cially designed ballast control unit— 
a system which makes possible a sav¬ 
ing of millions of pounds of critical 
metals and also improves lighting effi¬ 
ciency—was announced recently by the 



General Klectiic lamp depnitment at 
N'ela Park 

The new fluorescent circuit permits 
the use of only one ballast—or control 
unit—-with four 100-watt Mazda fluor¬ 
escent lamps in place of the piesent 
100-watt fluorescent fixtures which re¬ 
quire two ballasts tor four lamps The 
two lamps on each phase of the new 
cncuit stait m sequence and operate 
in series. Thus, one ballast does the 
wotk of two, effecting important eeon 
onnes in any fluorescent installation 
whcie the new circuit can he used 
Although it is designed for Use only 
with 100-watt fluorescent lamps and 
on 254, 265. and 277 volt circuits, many 
of the new war industiy plants have 
these voltages available and othei 
plants now being converted to war 
work can be changed over to take ad¬ 
vantage of this circuit. 

W hile the increase in efficiency in 
producing fluorescent lighting to speed 
wartime production cannot be over¬ 
looked, the saving of critical materials 
by this new' cicuit is of major interest 
at present. For instance, in one large 
airplane plant where fixtures using the 
new hook-up are under consideration 
and in which more than 35,000 100-watt 
fluorescent lamps will be installed, en¬ 
gineers estimate that 23,275 pounds of 
copper, 80,960 pounds of iron and steel. 
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and 3250 pounds of aluminum will be 
saved. The overall saving in the weight 
of the ballast equipment would total 
about 132,000 pounds and a total of 
303 kilowatts of current would be re¬ 
leased for other war uses 

ERROR-PROOF 
Radto-Ttiegrapli Printer 
Pit Inti Servlet 

possibility of error from defer 
tive signals in radio-telegraph trans¬ 
mission is eliminated by a new er¬ 
ror-proof radio printer put into 
operation in the international com¬ 
munications field recently on the direct 
radio circuit of R.C.A. Communica¬ 
tions, Inc., between New York and 
Buenos Aires. Product of RCA Lab¬ 
oratories, the new printer works with 
brain-like facility. It automatically 
rejects false signals and prints an 
asterisk in place of an incorrect letter. 

Present secrecy restrictions necessi¬ 
tated by the war prevent a full de¬ 
scription of the printer. RCA Com¬ 
munications officials say that it could 
he revealed, however, that the device 
operates with a special code so con¬ 
structed that a defective character 
is immediately recognized as such by 
the printer. 

With ordinary telegraph printers 
as used on the radio, errors mav be 
caused by spurious signals, RCA 
engineers explain, and this was one 
of the primary motives that led them 
to develop the new machine The ap¬ 
pearance of an extraneous signal, or 
the absence of part of the correct one, 
will cause printing of an incorrect let¬ 
ter on the ordinary instrument. Unless 
the ctror is obvious, it may go un¬ 
detected 

GAMOUFLAQE 
Art Compiles With 
Photography's Revealing Eye 

Camouflage of military and indus¬ 
trial installations, which has flourished 
since Shakespeare’s Rirnam Wood 
moved on Dunsinane in the famous 
sncak-punch attack on Macbeth, has 
assumed a new and widespread im¬ 
portance as World War II progresses. 

Currently referred to as “protective 
concealment,” the art has developed 
into a contest of wits between the 
camouflage experts and a new type of 
military technician known as a photo¬ 
interpreter whose duty it is to view 
aerial photographs of suspected camou¬ 
flage and endeavor to pick it to bits, a 
study by the Aeronautical Chamber 
of Commerce of America reveals. 

The essential objective of camou¬ 
flage is, of course, to puzzle the bom¬ 


bardier, delaying his recognition of his 
target for the split second that may 
determine the success or failure of his 
mission. 

Thousands of dollars are daily being 
spent as America seeks to confuse po¬ 
tential enemy sky bombers and protect 
industrial plants, factory buildings, 
railroad yards, airfields, communica¬ 
tion routes, conspicuous landmarks, 
and transportation systems. It is the 
aerial camera, such as those developed 
by the Fairchild Aviation Corporation, 
which has put the old types of camou¬ 
flage oil the spot and rendered the task 
considerably more complicated—and 
costly—than was the case during 
World War I. 

While the camouflage technicians 
aren’t revealing many details about 
newly-devised concealment measmes, 
they will nevcttheless talk about some 
of the ti icks of their trade They ate 


using dummy or decoy installations, 
false highways, considerable smoke or 
fog-generating equipment, “disruptive 
painting,” and structures built of sal¬ 
vaged lumber, chicken wire, and cheap 
textiles, artificial tree planting and 
foliage hung from nets or wire guys. 
Flood lighting often helps eliminate 
artificial shadows which do not keep 
step with the sun’s progress. A fixed 
shadow is a dead give-away to the 
photo-interpreter who may be studying 
an aerial photograph of the decoy in¬ 
stallations. 

Airport installations are often toned 
down by darkening roofs, runways and 
taxi ways with paint, cinders, oi some 
other medium which will make them 
photograph the same tone as the sur¬ 
rounding aiea. Many airport facilities 
have now been placed under ground 
and there are numerous tricks for con¬ 
cealing grounded planes. The pilot 



"HOW TO RUN 
A LATHE" 

A practical reference 
book on the operation 
and care of metal work¬ 
ing lathes for beginners 
and apprentices. Valu¬ 
able as a shop text for 
training classes, 128 
pages, 5/&* x 8", 365 
illustrations. Price 25c 
per copy postpaid. 


The Man Behind— 

the Man Behind the Gun! 

IN TIME OF WAR, the man behind the machine is iust os 
important as the man behind the gun. Back of the production 
lines of every war industry is our first line of defense — the 
toolroom. Here, where precision is of the utmost importance 
-—where tolerances are reckoned in split thousandths — you 
wdl find South Bend loathes. Modern in design, built with 
extreme precision. South Bend Lathes are fust and accurate 
on the most exacting classes of toolroom work. Their wide 
range of spindle speeds permits machining with maximum 
cutting tool efficiency. 

South Bend Lathes are made in five sizes—9* to 16" swings, 
in Toolroom and Quick Change Gear types. We also manu¬ 
facture Turret Lathes for production operations. Write for a 
catalog and the name of our nearest dealer. 
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EDISON STORACB BATTIBIII 

calls *r# in asacHant oondmon. complata with 
solution, eonnaottons m& ttm Prtoas Mow %ra 
about 10% a t racular marfcai prio*. Avmgs Ufa 
90 mil. Two-mr unaoa41ttooal OuaiaatM. 

A-4 Amp. Bra. IN.Sa. 98.N 

A-« Amp. Hr*. »>.B*. an 

A-7 Amp. Hrs. Ml.Ba. 7.N 

A-8 Amp. Bra. 300..... Ba. 7.N 

8-2(J-3) Amp. Bra. 37.Ba. AN 

U-8 Amp. Hra. 11.Ba. AN 

L-2© Amp. Bra. 13.Ba. S.N 

L-40 Amp. Bra. 30. Ft. 4.N 

All o«lls 1.3 volts sacb 

Abort prtoas are par unit call. Fat 0 volt system 
uas 8 cells* 13 vt.—10 calls. 110 vt.—-OS oells. 
Kota: On all ealls 78 amps, or lass an additional 
ebarca of 10% la to ba addad tor trays. 


II. S. ARMY TELEGRAPH SIT 

Signal Corps telegraph key and sounder 
mounted on mahogany board. Oper¬ 
ates on 3 dry cell*.. $S«w 


a S. ARMY TELEGRAPH SGURDRRS 

All brass on wood base. 20. 60. or 
300 ohms Bunnell.14.95 


UgMtai Plaits. Raw 

Gasoline Driven. 

"Delco" 1000 watt*. 

110 volt dlreot cur¬ 
rant ganarator. Bln - 
g!a cylinder, 4 cycle 
air cooled 3% inch 
bora, 8 Inch stroke, 

1400 RPM, battery 
start Ignition. 

Pries .$225.00 

Additional data on 
request. 


TKLKQRAPHI0 TAPI RR00RDIR 

Makes written 
record of code 
on paper taps. 
Ideal machine 
for learning 
cods or teach¬ 
ing oode to 
groups. Radio 
men can easily 
adapt It to 
short-wave re¬ 
ceivers for tak¬ 
ing permanent 
records of oode 
messages. 

Double pan permits simultaneous recording of 
two messages. Pans operated by battery and 
kmr while tape feeder Is spring driven. Mads of 
solid brass on heavy Iron base. Useful on fire, 
burglar alarm and watchman systems. May be 
used to Intercept telephone dial cells. 10 ohms. 
Rebuilt A finished, 

like new $47.50 Reconditioned $30. 




RIQHR0ME Will 

In stock 

SIZES FROM #39 to .001 


IrIM Tmy Owa SaarthllfH 
a a Anay ParabaOa Mtarar 
Praa hl aa taaHty 

Focal Glaae 

Dta. Length Thickness Prlee 
11 In. 4 In. % In. $15. 

10 In. 13% In. 7/10 In. 75. 

00 In. 19% In. 7/16 in. 125. 

Made by Bausch A Lomb A Par¬ 
son*. Perfectly ground and high¬ 
ly polished. 

A (aw M la. mad natal 

nlrrara aa aaad. 


BABOORAPH, FRIEZE. 7 Day Orapblo, 7 

Jewel movement, 28 In. to 81 In. Atmos, 
pressure by 20th. 0 Vacuum Cylinders 0 % 
In. dia. hinge cover, glass front, 
mahogany cat*. Price.$55.00 


II. S. Ravy Divan Laatara 

Electric 150 watt, any voltage, solid 
cast brass. 800 lb. test. Weight 12 lb. 

Price .$8.50 


U. la ARMY 
AIR0RAFT MI0R0- 
PH0NR 

Manufactured by Western Elec¬ 
tric, Breast type carbon micro¬ 
phone transmitter, noise proof, 
complete with cord, plug and 
breastplate. Exceptional 
value . $2.95 


a a ARMY LIGUID COMPASS (Sparry) 

Bronxe Jewel bearing. Leather case. 

2%" diameter, 1%" high .$2.50 


II. S. Amy Eailamn Prluaatla Canpan 

Pocket type 860* Limited quantity. $10.50 


NUT0HINS0N PRISMATIO G0MPASS 

3 In. dla., bras* black enameled, Im¬ 
proved pattern, with opening in top, 
floating jeweled dial. 2 In. Each... $10.50 


DYNAM0T0RS D. 0. t$ 0. 0. 

24-750 volt. Oen. Electric 300 


24-1000 Oen. Elec. 1000 mills 

880.00 

13-380 volt 80 mills . 

12-780 volt 300 mills . 

32- 380 volt 80 mills ....... 

33- 300 VOlt 60 mills . 



U. S. ARMY ALIDADES 

Hardwood, metric seals, 0-18 cm. and reverse, 
and log, scale hairline sight spirit level. $1,95 
48* angle adj. type, made in Prance 


HARD CLINOMETERS, PEHDART 

U. S. Army Engineers, Geologists, Survey¬ 
ing. Mapping, ete. Magnifying Eyepleoe. $3.50 


u VMdar»Rsir Ravalatlaa Oaaafar 




Elicit Strata nutria tap 

Bdmrdi II* bnmn DO. Ohm IMeb. Wound lll.H 
Edwards 10* bronxe DO 8 Ohm Mech. Wound 18.80 
Edwards 0* bronxe DCS Ohm Mech. Wound 10.N 
Schwarts 0* 100 Ohm 33 volt . 18.88 


Engineers U. S. Army Precision Type Tripods 
Keuffel A Baser, precision type hardwood, 
42" long. 3" diameter bronco platform with 
5/10" #18 threaded ctud %" long. Ha* 
br*M tension adjusting screws. Lege 
reinforced with cast bronze and steel 
tip*. Weight 6 lb. 

Price .$4.95 


Six number, (0999N) non-reset, dimensions over¬ 
all 6%* long, i%* wide, and 1-0/16* high. Nu¬ 
merals %* high, nlcksl plated. Special... $7.50 


Prisms, Binoculars, Bausch A Lomb, used, 
■lightly ohlpped, 1 11/16 Inch long 
by % Inch wide .$2.00 


U«IM Stiffs Govt. Flr$ 
Extingilshoro 

(Refutable) 

Heavy Copper A Bronxe 

Carbon tetrachloride (pyrene liquid), pres¬ 
sure type, Ideal for labs, trucks, boats, gar¬ 
age*, office, etc. (10 times more pressure 
than hand extinguisher*.) Just turn handle. 
No pumping necessary. Ideal for remote 
control with wire. (Original cost 940.00.) 

1 qt. (100 lbs. pressure)...$10.50 

2 qte. (200 lb*, pressure).$18.50 


HARHATTAI ELECTRICAL BARGAIN HOUSE, IRC., Oipt. 8.S., 120 Ckmkn St, Itv York CHr 


-MISCELLANY- 

may park his ship under trees out of 
sight, in foliage-covered tents, or under 
elaborate netting structures. Aircraft 
may be parked in gaps cut in hedges 
so that their wings will carry on the 
line of the hedge. 

METAL 8UTTER 
Oporatos Fro* Rltofrle 
Or PnMmatio Drill 

Rotary motion is converted to recip¬ 
rocating motion in a metal cutting at¬ 
tachment recently developed for use 
with any j4-inch pneumatic or electric 



Mokes clean, fast cuts 

drill. Shown in use in one of our illus¬ 
trations, this Royal Clipper metal cut¬ 
ter, manufactured by K. W. Titnper & 
Associates, will cleanly cut sheet metals 
up to 040 of an inch in thickness and 
will cut not only straight edges hut will 
also follow patterns and curves For 
cutting out sections of panels, the cut¬ 
ter can be started from a !4“inch hole 
The blade removes a strip less than 
% of an inch in width 

AIR SCHOOL 
Trains M«n to Knp 
Bombers Flying 

A “COLLEGE OF AIRPLANE KNOWL¬ 
EDGE” has been set up at the Glenn L. 
Martin Company plants at Baltimore 
—a college where soldiers study the 
best methods of “keeping ’em flying.” 
The teaching staff is made up of Mar¬ 
tin company men and includes experts 
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in hydraulic, electrical, and power in¬ 
stallations. Every 12 days 175 gradu¬ 
ates of the Army Air Forces Technical 
Training School are enrolled at the 
school. These men take a 34-day 
course designed to teach them to apply 
in practice to Martin B-26’s what they 
have learned in theory during their 
earlier training. When they are grad¬ 
uated they know all there is to know 
about the maintenance of the Martin 
bomber. 

Once they become thoroughly ac¬ 
quainted with the inner workings of 
the B-26, graduates of the school are 
assigned to bomber squadrons equipped 
with this particular type of plane. 
Wherever the squadrons go, these men 
who have learned the secrets of main¬ 
tenance will go also. When the B-26’s 
come home from battle, these mechani¬ 
cal doctors will bandage the wounds 
and get them hack into fighting condi¬ 
tion once again. Tt is one of the vital 
phases of aircraft warfare. 

In the past, one of tlu* most serious 
problems confronting the Air Forces 
was based on the lack of trained per 
sonnel for maintenance. As pioduction 
increased, the problem became even 
more critical Thousands of planes, 
ready to fight, are of little value unless 
there is available an adequate supply 
of maintenance men thoroughly trained 
in the art of “keeping ’em flying ” 
There must be several ground crew 
men to each flight crew membei. 

In adopting this program, the At my 
Air Forces have moved swiftly. Where 
could they find better teacheis than at 
the plant where the ships are made? 
The men who “get ’em flying” also 
know best how to “keep ’em flying ” 

• • • 

CROSSING DEATHS—Fatalities resulting 
from highway-railroad grade crossing 
accidents in the first four months of 1942 
totaled 708, an increase of 78 fatalities 
compared with the corresponding period of 
1941, the Bureau of Statistics of the Inter¬ 
state Commerce Commission points out. 

• t • 

SEA ’PHONE 
By Underwater Cable, 

Seen Ae Passible 

A transoceanic telephone cable, 
carrying 12 conversations at once and 
utilizing delicate vacuum-tube ampli¬ 
fying apparatus that would function on 
the ocean bottom, is described as feasi¬ 
ble by Dr. Oliver E. Buckley, president 
of Bell Telephone Laboratoties. 

Such a cable, employing the “car¬ 
rier” principle, would be much like the 
coaxial cables now in use between New 
York and Philadelphia and elsewhere 


in this country. Vacuum-tube re¬ 
peaters would be an integral part of 
the underwater cable. They would be 
placed at 40-mile intervals, supplied 
with current by lines within the cable, 
and would be expected to function for 
as long as 20 years without attention. 

Actual construction of such a cable, 
Dr. Buckley said, is well in the future 
because many construction details must 
be tried out under field operating con¬ 
ditions. He emphasized, however, the 
need for another type of transoceanic 
communication system to be used in 
combination with the radiotelephone 
channels which are now becoming 


crowded. It was the strain in the last 
pre-war years on these radiotelephone 
facilities that led telephone scientists 
to resume experiments carried on in 
the 1920’s A short section of such a 
cable built and tested during the earlier 
experiments proved technically satis¬ 
factory, but the project was aban¬ 
doned because of the business depres¬ 
sion and advances in shortwave radio. 

“From purely physical considera¬ 
tions,” Dr. Buckley states, “it now 
appears feasible to provide all of the 
facilities for telephone connection be¬ 
tween all points on the earth that its 
inhabitants are likely soon to reqniie” 
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NO SERVANT PROBLEM 
NO TRANSPORTATION PROBLEM 
NO OWNERSHIP PROBLEM 

SCALID TO RIDUCI COSTS, INCLUDING, 
IMPORTANTLY, COST OF MIALS 


The Waldorf offers its “flexible-living” plan 
for 1942 on three different schedules: 

ASTORIA APARTMENTS.. .one-room apartments 

that “live" like three rooms...for restricted budgets. 

WALDORF ROOMS.. .large, homelike rooms and 
distinctive suites for individual or family living. 

THE TOWERS.. .distinguished apartment-homes... 
2 to 8 rooms...complete privacy...service pantries. 

Astoria Apartments, Waldorf Rooms and 
homes in The Towers are serviced by The 
Waldorf’s skilled staff... including many 
tried-and-truc employees from the original 
Waldorf. Concrete and steel, The Waldorf is 
one of the staunchest buildings in New 
York. On guard day and niglit arc trusted 
employees, all U. S. citizens,,,all bonded. 

HOOKLIT ON REQUEST 

THE WALDORF-ASTORIA 

PARK AVENUE • 49TH TO 50TH • NEW YORK 
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ing, a highly versatile multitester for 
production line use, and other industrial 
equipment of similar nature. Engineering 
Department , Radio City Products Co., 
Inc., 127 West 26th Street, New York, 
New York. — Gratis. 

“Catekpillar” Diesels Go to War! is 
an illustrated booklet which describes 
both combat and non-combat use of these 
versatile tractors. The booklet gives an 
excellent picture of the wide range of 
conditions under which they can perform 
Request Form 7610. Caterpillar Tractor 
Company, Peoria, Illinois -Gratis 

Helping Industry Help America is an 
illustrated booklet that presents actual 
case histories of how engineering service, 
in applying petroleum products in metal 
working, general lubrication, textile manu¬ 
facturing, and other operations is speeding 
up production The facts presented should 
not go unheeded by anyone concerned with 
industrial production Sun Oil Company, 
1608 Walnut Street, Philadelphia, Penn¬ 
sylvania —Gratis 

The Care and Cli aninc, ot Hands \nd 
Arms in the Industrial Plani is i 
24-page booklet which concerns itself 
with the problems of the title and with 
protection of workers against industrial 
dermatoses One section is devoted to the 
use of protective creams and another sug¬ 
gests a routine for on-the-job protection 
Magnus Chemical Company, Garwood, 
New Jersey-Gratis Please t equest this 
bulletin on your company letterhead 

Blackout Coni rot h>u Muiupik Street 
Lighting and IItgiinvay Lighting is 
a series of dlustrated articles which gives 
wiring diagiams for lighting control cir¬ 
cuits and presents a description of their 
application under varying conditions 
.iutoinatic Switch Company, 3 ( > East lltii 
Street, New York, New York —Limited 
free distribution to engineers, contiactors, 
and operators of 7 ear bases and large 
plants 

I/ninkksai Horizon i ai Broaching Ma¬ 
chines is a 12-page illustrated folder 
which describes a complete line of these 
machines and presents descriptions ot 
typical applications. These machines range 
in rating from three tons, 30 inch stroke, 
up to 25 tons, 90 inch stroke Colonial 
Ihoach Company, Detroit, Michigan - ~ 
Gratis. 

\rc Welding Inspection Chari is a 
wall chart illustrating different types 
of welds under normal conditions as com¬ 
pared with those obtained when various 
factors arc not normal Also included is 
a table giving valuable welding informa¬ 
tion apcl other data of interest Lincoln 
Elalric Company, Cleveland, Ohio .— 
Gratis to inspectors of welding and others 
(omerned with welding. 

Propkllair is a 72-page illustrated catalog 
describing a wide range of fans and 
fan applications. It contains technical data 
on ventilation, designed to he of assistance 
in the satisfactory selection of equipment 
for any specific purpose. Request Catalog 
N T o. 10 Propcllair, Inc., Springfield, 
Ohio —Gratis to cveiutives and engineers. 


i 


IMMEDIATE DELIVERY 

LATEST TYPE INDUSTRIAL A LABORATORY EQUIPMENT 


BRONZE GEAR AND 
CENTRIFUGAL PUMPS 




Inlet 

No. 1 Centrifugal Vo* 

Outlet Prig* 

v 9 «»§• 

With 

A. O. motor 

900*99 


No. 4 

tt* 

ft* 11.0# 

00.99 


No. 9 

Hi* 

1 * 10.09 

00.99 

No 

Hi Gear V 

Price $ 9 M 

19 99 

With A C motor 

100.99 

No 

• 4 91 •« 

07.09 

No 

3 •• 3L» 

11.04 

49 94 91 

99.09 

No 


It.59 


10.99 

No. 

7 .. 

15.99 


97.09 

No. 

9 “ 1 • 

19.09 

69 99 99 

49.09 

No 

11 " l‘/«* 

49.09 

fl 49 99 

an reqeeal 



HEAVY DUTY TWIN 
COMPRESSOR 

Complete automatic twin cylinder outfit 
fully equipped with a heavy duty Va 
H.P. motor, air tank (300 lbs. test- 
150 lbs. A.W.P.), automatic adjust¬ 
able pressure switch, gauge, check 
valve, safety valve and drainer, etc. 
Delivers 150.lbs. pressure. Displace¬ 
ment 1.7 cu. ft. per min. 

Models D H G Va 

12” x 24" tank A.C. 110 or 220 v. 60 cycle 

$ 37.50 

16" x 30” tank A.C. 110 or 220 v. 60 cycle 

$44 JO 

Large stock of air compressors, Va H.P. to 20 
H P. A.C. and 0 C., all voltaoes. 1 to 120 
C.F.M. displacement, built for all requirements. 
Additional data on request. 



Ideal spraying outfit lor all liquids such a« paints 
enamels, etc Can also be used for cleaning, tire 
inflating, and general purposes Equipped with 
General Electric 'i HP ac motor Qulncv nil 
compressor, adjustable safety valve and 100 lb 
air gauge A heavy duty Plummer spray gun with 
15 feet of hose Weighs only 60 lbs 

pr,c ' $46.00 


Complete and ready for operation. 


Synchronous Motors 

New Emerson 100th HP, 000 RPM 110 volt 
GO cycle hollow 25/32 shaft vertical or horizontal 
mount, no base Has many applications $7.50 

Gtnsral Elactrie Immarsion Haaters 


MAGNETIC QA8 VALVES 

All sixes in stock; Pricos on roqusst 


| Small Piston Typo Air Pump 

i Can be used for all purposes where low pressure 
uir is required Develops 1/3 cu. ft of air at 
15 lbs pressure Suitable for aquariums. Takes 
care of 6 to 8 tanks Piston type, all brass 
cylinder Belt driven Universal AC-DO motor. 
Mounted on neat oak base. Complete $7a9B 



and deodorises the air 
factory, office or home. 
Only 10 watts 


C0R0Z0NE 

0Z0NATGR 

An electrical device 
that converts ordi¬ 
nary oxygen Into 
ozone Revitalises 
But table for laboratory, 
110 volt AO 


EXHAUST FANS, BUCKET BLADES 
Qontral Elootrio A.C. 110 volt motors. 



RPM 

cu rt 
per mtn 

Price 

0' 

1550 

050 

$12 09 

10" 

1500 

080 

10 59 

12- 

1750 

600 

19 99 

16- 

1750 

1800 

01 99 

16- 

1140 

1650 

07.59 

18* 

1750 

2600 

00 59 

IB- 

1140 

2100 

$0.99 

20* 

1140 

2800 

08 99 

74* 

1140 

4000 

42.99 

24* 

850 

3800 

45.99 


xn ouu jovu in.io 

Other vollagcs St, frequencies available at slightly 
higher prices 


Suitable for heating liquids tanks, kettles etc 
(1 KW raises temperature 100 s F 3 gallons per 
hour ) Fitted for Hi* iron pipe thread. Can 
be used as 110, 220 volt or 3 heat 110 volt 


GOO Watt $7 50 1200 Watt .. $10.50 

750 *• 7,50 2000 “ 12 50 


3000 Watt . $15.00 


DUBAK00L MERCURY SWITCHES 

This metal mercury switch overcomes faults of 
usual mercury switches May be turned a full 
360* Has thousands of known applications rrom 
liny lab Instruments to gigantic power controls. 

1 Amp $1.10 30 Amp $$.10 

3 Amp l.$5 35 Amp . 6.50 

5 Amp 185 85 Amp ll.Of 

10 Amp l 00 200 Amp . 00.00 


FORCED DRAFT 0L0WERS COMPLETE WITH MOTOR 


TYPE 

HP 

RPM 

CU FT MIN. 

INLET 

OUTLET 

FRICF 

0 

1/20 

1750 

160 

♦Mr* 

3 *y 

$33.00 

OVa 


1750 

350 

9 

3%* 

35 00 

1 

1/8 

1750 

535 

6 * 

4 \y 

30 00 

i»/ 4 

»i 

1750 

050 

vy 

6 - 

37 50 


Mi 

1750 

1000 

0Mi- 

7 - 

75 00 


PRICES QUOTED ARE FOR AC 110 V 00 CYCLES ONLY 
OTHER VOLTAOES OK REQUE8T 



PIONEER AIR COMPRESSOR CO., Inc. 

120-s CHAMBERS ST. NEW YORK CITY, N. Y. 


SKITEMBKU 104, 


SCIKNTlI'lf AMERICAN 1 


131 





•CAM AHi 

INVENTOR 

MAKE NONET TODAY? 

In 1041 a Ion* «v«r 4,000 A*\rnnm*m of 
A Patent* a month woro modo by fnveiitort to A 
w moiuffoctvrort or likllvUvdi. THU thowt to¬ 
day's demand lor now poto n t o d Invention*. 

• If yoo hovo Moot, wrlto lor our IRON BOOK, a 
"P rotoct, Plnanco ond Soil Your Invention" w 
that gives yoo «ho complofo fads. Spodol 

• form »wvolition Rocord" also mailod FR1I. a 
N o obligation. w 

McMorrow A Barman 

A Registered Potont Attomoys W 

175-Z Borrittor Building Washington, D. C. 



ALNICO ittudKf 
MAGNETS 

1" x x 3/M" B H H C * #or 504 

3*A" x W x V*" D II II M 3 for $1.50 

LIFTERS - $3.00 - $3.00 - $4 00 

8LAN, 64-V2, Dey St.. New York 


VMAfarBSSSV 


COUNTERS 
for Every Purpose 
IMCHANICAL ELECTRICAL 
MANUAL 


MEMM00T Uc./Kartbri, CmmcHoI 

ARMY-NAVY BARGAINS 

Haversack* ... .0 .75 Curt belt . f .00 

Hobbles .. .. .50 Hope laiiat.7B 

Helmet eagle .. .35 Sword bayonet .. 1.75 
Europ. cutlass . 2.50 Model cannon 7” 1.75 

75th Annhersary Catalog 1865-1940, 308 pages, over 
3,000 iUugtrations of pistols, rifles, daggers, medals, 
saddles, etc . mailed for 60c 1942 circular lor 3c stamp 
FRANCIS BANNERMAN SO NS, 501 Broadwa y, N . Y. 


SMITH & WESSON 

■; \jfu (>)c,(<i » ■;* 

. N . /1 m )i 1 1 % < (m 'i . f.. 

Si /1 < i I i\ ) 4 


The Morse Decimalizer 



The DKCIMALIZKR shows in a few simple 
manipulations Just where to place the decimal 
point In the result of any computation Involving 
several elements, part or all of which %iay be 
decimals— for example, in such a problem as 
(5 x -0433 X 74 1 X !•> *+• (345 X 0003 X 34). 
The DXOIMALIZER removes that "decimal point 
hasard" Inherent in computations made with the 
elide rule or otherwise. 

Pocket etc#; durable (stainless steel); exceed¬ 
ingly smooth In action Furnished In leather 
case, with eomptete directions for using. Price 
It, postpaid; with extra, easily interchangeable 
scale which enables the instrument to perform 
extended multiplication and division, 60 cents 
additional. Money book, if returned within 10 


-SCIENCE IN INDUSTRY- 

Industrial Growth 

New Products and Processes That Reflect Applications 
of Research to Industrial Production 


TIME SAVING 
Vito Hob Turrit Jaws to 
Hold Masy Sbepet 

T ool room and other machinists can 
frequently reduce the amount of time 
necessary for turning out a special or 
a routine job by the use of the turret- 
jaw vise shown in one of our illustra¬ 
tions. The rear jaw of the vise can be 



Set-up for duplicate drilling 


turned through quarter circles, thus 
presenting four different faces, each 
of which has a surface adapted for 
holding various types of work. 

Supplementing these jaws, which are 
unusually deep, are auxiliary jaws 
which can be bolted to the tops of the 
main jaws to hold almost any of the 
odd shapes constantly encountered in 
repair and tool work. 

With the auxiliary jaws removed, 
drill or i earner bushings can be at¬ 
tached to the tops of the jaws and, 
with length stops attached at the sides, 
duplicate work can be turned out 
rapidly. The vise, known as the Jack- 
son Time-Saving Vise, is made by the 
Brown Engineering Company. 

PLASTICIZER 

For Ethyl CbIIbIobb, 

Hob Exoollont Solvont Aotloa 

For sheeting, molding, and extruding 
ethyl cellulose, as well as for use in 
lacquer films, a new plasticizer known 
as Theop has been developed by the 
Glyco Products Company. 

Theop is a light-colored, synthetic 
ester which is commercially available. 
It is non-volatile, non-drying, non-cor¬ 
rosive and is completely compatible 
with ethyl cellulose. It has excellent 


solvent action and will dissolve ethyl 
cellulose in the cold. In ethyl cellulose 
formulations for molding, 30 percent 
Theop exhibits no exuding, discolora¬ 
tion, or other deleterious characteris¬ 
tics, either initially or on aging tests. 

SOAP 

For OoRtmorolil Lauttdrits 
Now In “Oomplsta” Form 

K^odern washing technique has re¬ 
sulted in the development of a “com¬ 
plete soap” whose introduction is rap¬ 
idly supplanting the rule of thumb 
method of mixing soap and alkali, ac¬ 
cording to researchers of the National 
Oil Products Company, who have 
evolved a compounded mixture of an¬ 
hydrous soap and a series of especially 
selected alkalies to which have been 
added solvents and penetrants. This 
complete soap was prepared for use 
by launderers in commercial and in¬ 
stitutional work where maximum 
cleanliness, whiteness, and clean odor 
are essential. It possesses a uniform 
balance of alkali and soap plus solvent 
action and penetration. 

BLAST CLEANER 
PortablB, Usbb No 
Comprtsstd Air 

Adaptable to the cleaning of a wide 
lange of large and small, intricate or 


Versatile in metal cleaning 
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irregularly shaped work, a new port¬ 
able metal cleaning unit has recently 
been introduced by the American 
Foundry Equipment Company. This 
blast cleaner, known as the Portable 
Wheelabrator, is suspended from the 
ceiling of a blast cleaning room, while 
objects such as lathe beds, flywheels, 
furnace castings, and so on, rest upon 
a perforated flooring or grill. The 
operator can quickly and easily di¬ 
rect the blast of abrasive from the noz¬ 
zle of the unit so as to clean com¬ 
pletely and thoroughly all surfaces of 
the work. 

The abrasive—metallic shot or grit 
—is fed through a pipe from an over¬ 
head hopper. This abrasive is picked 
up by a wheel-like element within the 
unit, and is thrown by centrifugal 
force out through the mouth and 
against the work. Hence no air com¬ 
pressors, pressure tanks, or other 
equipment typical of air-blast cleaners 
are necessary. 

WHEEL DRESSER 
Alloy Matrix Holds 
Diamonds for Llfo 

Industrial diamonds embedded in a 
Carboloy matrix are used in the grind¬ 
ing wheel dresser shown in one of our 
illustrations because the Carboloy 
matrix is virtually impregnated with 


P 
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Wheel dresser (in circle) 

the diamonds, the dresser becomes a 
permanent fixture giving the greatest 
possible diamond utilization per carat, 
with no resetting expense throughout 
the long and useful life of the dresser. 

RESIN INSULATOR 
Bakes to Coating Rosistont 
To Hot Olio, Water, Aloohel 

Metals, fabrics, and various com¬ 
positions may be given an electrical 
insulating coating with a new syn¬ 
thetic resin material recently an¬ 
nounced by David C. Brown Company. 
This coating, which requires baking 
after application, withstands hot oils, 
salt spray, high voltages, and varying 


temperatures, is known as Resi-Flex. 
The coating has high dielectric 
strength and low power factor; one 
coat over any clean surface will stand 
up under 500 volts at 25 amperes. 

The original liquid is of low vis¬ 
cosity and is furnished in water-clear 
solution only. Baking time runs from 
six to 30 minutes at 275 to 350 de¬ 
grees, Fahrenheit, depending upon 
size of unit and type of material 

PYROMETER 

For Mistrial Tomporaturos, 

It Dlraat Raadiitg 

Calibrated directly in degrees of 
temperature, an entirely new type of 
optical pyrometer is now available foi 



Telescope of new pyrometer 


measuring temperatures accurately and 
conveniently 

Optically, this instrument, recently 
announced hv Leeds and Northrup 
i onipany, employs the “disappearing- 
filament*’ method for precision tern- 
pet ature measurement 

'Hie instrument consists of two 
parts • the telescope shown in one of 
our illustrations and its attendant po 
tentiometcr which is housed in a 
strong, light-weight casting equipped 
with straps to be suspended from the 
shoulders On the potentiometer hous¬ 
ing are the electrical controls. 

To measure temperature of an in¬ 
candescent object, the operator looks 
at it through the telescope which con¬ 
tains a glowing filament. He sees the 
filament either lighter or darker than 
its background. While he watches, he 
adjusts filament current, and conse¬ 
quently brightness, by turning a knob 
until the filament disappears—matches 
and merges with the object. Thus he 
adjusts filament brightness to equal 
that of the object. A slight turn of a 
second knob balances the potentiometer 
which is used to measure filament cur¬ 
rent, and which is calibrated direct¬ 
ly in temperature degrees. 

For temperatures from 1400 to 2250 
Fahrenheit, filament and object are 
compared directly. For higher tem¬ 
peratures, the operator introduces an 
absorption screen. 
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1942 WAR 

PUN BY 

RADIO 


For Instance ... 


^ ,o teceW* Related 

from th * It 


Interesting! 

Watch for radio vu In tho war naws - yaw'll 
And it in Vha air — on tho ground — and at homo! 

W ithout radio, the move¬ 
ment of war would still be 
anchored by telephone lines—the physi¬ 
cal hazards of the courier and visual 
signals. 

Now war moves swiftly over the whole 
face of the earth—instantaneous radio 
communication thru the ether instead of 
over copper wires has blasted the bar¬ 
riers of space and time. 

So today all our radio production cen¬ 
ters on war use. 

But what of tomorrow—what effect will 
this have upon the future—after victory? 

One thing is certain—it will revolu¬ 
tionize and speed the great new future 
form of transportation. 

Radio has never been universally neces¬ 
sary in transportation before. In auto¬ 
mobiles—on trains—it has been enter¬ 
tainment—in boats it has been a great 
aid but not an essential. 

But today for the future, in that great, 
new universal transportation that is form¬ 
ing itself—the airplane—radio is essen¬ 
tial as the engine itself. 

And—mark this well—airplanes and 
radio are two of the four great industries 
destined to lead this country back to busi¬ 
ness normalcy after the peace is won. 


Zenith's leadership In the radio industry has been 
established by a constant achievement of “firsts " 
Ripeutedly, ideas “brand new” uhen Zenith "hrst” 
introduced them. Inter became rsscntiuh on nil radios 
And that same “forward thinking ’ oi engineers and 
factory and organization now concentrates on war 
production of the thing we know --radio—exclusively 
radio We are progressing—uc le irn every day—and 
this new experience will Inevitably reflect Itself when 
Zenith again produces for peace. 


—a ZsnHh Radio DmIet noar you Is giving roli- 
abU sorvlco on oil radios—rogardloss of mako. 

ZENITH RADIO CORPORATION-CHICAGO 
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-AVIATION-*-- 

Aircraft Engines Get New Heads 

Aluminum Forgings Replace Castings, Speeding Up 
Production and Releasing Needed Equipment 


ALEXANDER KLEMIN 

Aviation Editor, Scientific American 
Research Profestar, Daniel Guggenheim 
School of Aoronautict, Now York University 

A fter five yearn of research, the 
kWiight Aeronautical Corpora¬ 
tion has developed a revolutionary 
technique in aircraft engine manufac¬ 
ture, whereby the aluminum heads of 
the cylinder are forged instead of being 
cast. 

Here are the striking advantages of 
the new process: Nine separate droit- 
hammer operations required with the 
cast head are eliminated, thus leaving 
the now critically scarce drop hammers 
free for other uses in our war produc¬ 
tion progiani. Fabrication is speeded 
up, and there is a very large saving in 
material rejections. The forged head 
is much stronger, owing to its closer 
and more uniform grain, so that higher 
compression ratios and moic power per 
cylinder become possible In tact, on 
test the foiged heads have withstood 
hydraulic pressures double those of the 
east cylinder heads now in use Still 
another advantage lies in the fact that 
the fins can he milled very closely so 
that cooling is greatly increased, an 
important point for the aircraft engine 
with its high specific output Alto¬ 
gether, an increase in power of 12 01 
15 percent may be expected which may 
mean definite superiority in a combat 
airplane. 

In the fabrication of the forging, 
aluminum bar stock is extruded—that 
is, forced thtough a die--and emerges 
roughly in the shape of the desired 
forging Then sections of the extruded 



Forged cylinder head; rough stock 


bar are pressed in a die to final shape. 
The forged cylinder head and the 
rough stock from which it is made 
are shown in one of our illustrations. 
Hand in hand with the design of the 
forged head came the development of 
machine tools which made it possible to 


turn out these heads much faster and 
more cheaply than the cast heads. To 
keep pace with the increased manufac- 
tuiing speed of the forged head, the 
Wright Aeronautical Corporation in¬ 
stalled many of the huge Greenlee 
automatic cylinder head transfer ma¬ 
chines shown in another photograph. 
These machines are 154 feet long and 
combine the operations of 39 older 
type machines. Originally designed to 
operate on cast cylinders, the huge 
transfer unit performs automatic op¬ 
erations on the forged heads without 
any alteration of the multiple tooling 
Theie is. besides saving in time, a 



Dobs work of 39 mochines 


saving of valuable material, because 
95 percent of the forgings will be 
turned into cylinder heads, while only 
80 percent of the castings made the 
grade. 

AIR ADVICE 
Niidtd by tbg Unhid 
Statu Army 

Seversky’s book, “Victory Through 
Air Power,” has been reviewed so 
extensively and so favorably, that we 
shall not attempt a lengthy notice in 
these columns. We do feel impelled, 
however, to add the following remarks 
to the record: 

It is quite possible that Seversky 
may have a feud with the commanding 
generals of the Army Air Force, but 
the younger men in the Air Force— 
the flying colonels and majors who are 
actually going to do the work of bomb¬ 
ing—have tremendous respect and ad¬ 
miration for Major Seversky, They 
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For military or commercial transportation of troops or cargo 


approve his analysis of the Battle of 
Britain; they agree with him fully 
on the superiority of land based an- 
craft; they are with him completely on 
the argument that an air offensive i> 
the weapon to he used against (Jet 
many. They do not advise him to seek 
a commission in the Air Force, even 
with the rank of a general officer \t 
present, so these young and enthusi¬ 
astic officers say, Major Seversky can 
say what he pleases and give the nation 
his immensely valuable views. Onie 
inside the Army, he would be silenced 
and the Uniter I States would lose the 
benefit of advice from one of the few 
really noted air strategists of the 
world —A.K 

AIR TRANSPORT 
Ran Rival Surfaea Ships 
In Yaarly Valnma 

Ai -most every day some item of news 
confirms the view that air ttansporta- 
tion is of vital importance to our wai 
effort, and now, under the War Pro¬ 
duction Boaid, a committee has been 
formed to study the cargo plane in 
relationship to war transport, drover 
Locning and other authoiities point 
out that a large airplane could, because 
ot its far gi eater speed, dehvei more 
goods in a year than a large hut slow 
freighter. The Army Air 'transport 
dommand and the Army Air Ferry 
Command have been combined into one 
unit. The subject of the towed glider 
is very much to the fore, and the 
derman Junkers Ju-52 continues to 
haul men and materials to Libya, with 
and without the addition of the aerial 
trailer. Thus the announcement hv 
dlenn L. Martin of a cargo plane of 
250,000 pounds gross weight is quite 
timely. 

One of our illustrations shows an 
artist’s conception of the projected 
giant. Apparently it will be a land 
plane with six liquid-cooled engines 
submerged within the wing. It would 


be capable of carrying 102 passengeis. 
each with 80 pounds of luggage, plus 
25,000 pounds of mail and cargo, to 
London in 13 hours As militaiy trans¬ 
ports such planes could carry large 
numbers of troops and heavy supplies 
As commercial vessels, they would he 
able to rival, in a yeai of operation, 
the payload carrying capacity of sin 
face vessels - . f K 

THE “LEANS” 

Caused by the 
Human Ear 

cukious sensation sometimes ex¬ 
perienced by pilots, and termed the 
“leans,” has recently been described 
by Harold G C rowley of the Safety 
Bureau of the Civil Aeionauties 
Board. Professional pilots have con¬ 
siderable icticence in discussing this 
phenomenon: thev seem to think that 
expel icnctng the so-called “leans” may 
indicate some physical abnormality 
As a matter of fact, there is no such 
question involved, and the sensation 
may he experienced by anyone. Here's 
what leads up to it During instui 
rnent Hight, a slow lateral tilting of 
the aircraft remains unnoticed and 
uncorrected up to a ceitain point 
When finally the tilting has become 
pronounced enough for the pilot to le 
aware of it, lie corrects the attitude of 
the plane in a much shorter period of 
tune than that which was required for 
the original tipping 

Xow the human ear is so constructed 
that it readily notes rapid acceleration 
but not slow acceleration The ear, 
therefore, does not recognize the slow 
tilting but docs take cognizance of the 
rapid recovery motion. 'I'he result is 
that, if the gradual Upping was down 
on the right side, the pilot ends up with 
the sensation (called the “leans”) that 
the plane is now tipping down on the 
left side, even though the instruments 
tell him that the airplane is on even 
keel .—A K. 
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CAMERA ANCLES 


Conductsd by JACOB DESCHIN, A. R. P. S. 


Wbait Yw Oast Oat Olosa 

T he one-lens photographer, which means 
most of us, has to make that one do 
for everything, whether close-up or other¬ 
wise. What to do at the zoo, for example, 
when photographers must remain at some 
distance from the subject, as in the case 
of the fawn in this picture. You can do 



[ "... to concentrate the eyes" 

| one of two things - a op the portion you 
want, which frequently is not feasible be¬ 
cause the wanted material occupies but a 
small jiortion of the negative area, or keep 
the subject relatively small and include 
the surroundings. The latter usually is 
not feasible either because so many dis¬ 
tracting elements appear. Occasionally, 
however, inclusion of surroundings lends 
atmosphere, as well as identifying locale, 
as in the illustration. A couple of ducks 
in the water were spotted out, as were 
also some insistent highlights on the rock. 
Partial burning in of the upper half of 
the picture as well as the foreground 
helped to bring down the tones in these 
areas and to concentrate the eyes on the 
fawn. 

Now Exhibit Method 

W ith direction by Lieutenant Com¬ 
mander Edward Steichen, U.S.N.R., 
and descriptive-interpretive captions by 
Carl Sandburg, an unusual photographic 
exhibition designed by Herbert Bayer was 
recently placed on view at The Museum 
of Modern Art, New York City, under 
the name, “Road to Victory." The show 
is not an exhibition in the ordinary sense 
of the term, which is understood to mean 
a collection of prints on mounts displayed 
uniformly on a wall, but something more 
in the nature of a still travelogue of 
America’s resources and how these are 
being put to use in the gigantic war effort 
to back up “the man behind the gun.” 

The unique feature of the show is the 
variety of display ideas. The majority of 
the pictures, all of which were taken from 
the files of governmental agencies, large 


news picture agencies, and other sources, 
are huge enlargements, or murals. ‘The 
arrangement is given a three-dimensional 
atmosphere by such devices as suspending 
prints by wires from the ceiling, by ar¬ 
ranging the pictures on the floor suitably 
tilted for convenient viewing, by ingenious 
juxtaposing of prints on walls and floor, 
by a planned viewing sequence routine, 
by the use of railings to fix the viewing 
distances, and other means. 

A copy of a booklet containing many 
photographs showing the arrangement of 
the show as well as the text, can be ob¬ 
tained by writing the museum at 11 West 
53rd Street. 

ffbara Hava Yon Fllmadt 

I f you have ever taken travel movies, 
still pictures, or transparencies outside 
the United States, your Government is 
interested in what you have. Your pic¬ 
tures may be instrumental in helping win 
the war. Such pictures sometimes prove 
invaluable in piecing together vital in¬ 
formation. Acting on the request of au¬ 
thorities of the United States Govern¬ 
ment, the Amateur Cinema League, Inc, 
has assumed the task of soliciting these 
pictures and to make them available to 
the Government. “Quality is unimpor¬ 
tant; subject matter is paramount,” 
w rites Roy W. Winton, managing direc¬ 
tor of the League. Questionnaire forms 
may be obtained from photographic 
dealers or from the League, 420 Lexing¬ 
ton Avenue, New- Yoik City. 

Contrtflash 

C ontrkjour, or agaiiist-the-light pho¬ 
tography, has its counterpart in flash 
work. One example is illustrated. The 
flash reflector was used on extension, and 
the legs of the foreground subject, the 
“frame,” provided the necessary shield. 
As a result, the photographer and camera 
were in perfect silhouette, while the pho¬ 
tographed subjects received the illumi¬ 
nation. This technique lends itself to many 
variations and has frequently been em¬ 
ployed for unusual effects in flash photog- 



A* V 


Tho from, provide, the shield 
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ttphy. A» in contrcjour work, two im¬ 
portant precautions must be watched: 
make sure the light does not bit the lens; 
shield *the light appropriately so that it 
does not spill over into the area that is 
to remain dark. 

Hair AMs Oempstltisa 

I n composing portraits, the hairdress of 
the woman subject usually receives 
little attention aside from the use of a 



"Portrait of a Ballerina" 


spotlight to give sparkle and body to the 
hair and to provide separation from the 
background. Sometimes, however, it is 
possible, in the case of subjects with long 
tresses or curls, artificial or otherwise, 
to make use of hair in arranging the 
composition a little differently from the 
ordinary shot. In the present instance— 
a portrait of the ballerina, Miya Slaven- 
ska—the curls resting on the shoulder 
not only help the arrangement but are 
almost necessary in view of the pose. The 
tilt of the head is on the border line be¬ 
tween strain and naturalness; the curls 
seem to relieve strain and help balance 
the composition at the same time. 

Roduolng Ohamloal Fog 

I F you have been consistently getting 
aerial or chemical fog in your nega¬ 
tives, the fault may be minimized by add¬ 
ing a little desensitizer to the developing 
solution. Be sure the desensitizer is the 
type that may be mixed with developer, 
such as Pinakryptol Green. 

Separation Negatives 

S ome beautifully done color prints we 
saw the other day, at a demonstration 
of color printing, gave us revived hope 
in the future of color photography for 
the general worker. The results left 
nothing to be desired. As one person 
remarked, they were "better than paint¬ 
ings." However that may be, satisfac¬ 
tion was universal. Nevertheless, the 
question was put to the demonstrator: 
"The separation negatives from which 
you are working were made in a one- 
shot color camera, of course?" intimating 


that separations made from Kodachrome 
transparencies could not have produced 
such excellent color values in the print. 
“Not at all," said the demonstrator. 
"While it is more convenient to use the 
one-shot color camera and thus obtain 
three separations direct and at one time, 
I personally prefer to make my own sep¬ 
arations from Kodachromes because then 
I can control the exposures for the in¬ 
dividual separations, whereas in the one- 
shot I have to take what I can get, which 
is frequently a compromise." 

ASA Oompiittr 

Ksir.NFi) for the Army and Navy 
photographers for use in any part of 
the world, any time of the year under all 
daylight conditions, a Photographic Ex¬ 
posure Computer, produced by the Ameri¬ 
can Standards Association, is now avail¬ 
able for civilian use as well. A 24-page 
booklet with fabricoid cover, the com¬ 
puter has a movable dial calculator which 
correlates light condition, the scene’s re¬ 
flective powers, and the speed of the film 
used, offering the photographer a choice 
of lens stops and shutter speeds for the 
particular conditions involved. Compiled 
from observations by the Smithsonian In¬ 
stitute and the United States Weather 
Bureau over a period of years, the com¬ 
puter includes tables indicating the 
amount of light available at any point on 
the earth's surface for a given month and 
hour, as well as other useful data. 

Opposing Diagonals 

G roup pictures, especially when taken 
semi-candid-wise, as this one was, 
are not easy to compose. In this flash 
shot of Bruce Downes, newspaper editor 
and camera columnist, and his w ife, Bruce 



"Laughing Diagonals" 


sat on the arm of the chair and leaned 
over at a rather acute angle. When 
someone cracked a joke, both looked his 
way, the lady characteristically tilting 
her head a bit, with the result that the 
camera caught two sprightly diagonals. 
Spontaneity of pose and expression plus 
unusual composition were both well 
served. 


IEFENSE TRAINING SCHOOL! 

or* using thsss practical avia¬ 
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universities, private aviation schools, 
trade schools and the air services of 
the U. S. Army, Navy and Coast 
Guard. 

Aircraft Engine Maintenance 

Brimm A Boggess $2.60 

479 pp. 500 Ulus. 

Sound and accurate enough for the 
most exacting engineer, simple and 
clear enough for the beginner, detailed 
and practical enough for the shop 
worker. Used as widely as its com¬ 
panion volume above. The most com¬ 
plete and comprehensive instruction 
book ever written on the maintenance 
of aircraft engine. 

Aircraft Inspection Methods 

N. Bartholomew $1.35 

128 pp. 43 Ulus. 

The essential requirements of an air¬ 
worthy airplane presented simply and 
clearly for the student, mechanic, 
draftsman, instructor, inspector, and 
manufacturer of planes and materials. 
The text has been approved by mem¬ 
bers of the Army and Navy Air Corps. 


Prices quoted include domestic 
postage. For foreign postage, 
add 25 cents. 
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BUCK IIOHT 

V. V. LAKn AND FLUOEKSCKNT MATSUALi 


___ _ OTHKB OPTICAL 

INSTRUMENTS. 

CATALOG ON BEQUEST. 

Laboratory $p#ckiltl**, Inc., Wctboth, loctjono 



E. W. POOS 4 CO. 


POOR 

EYESIGHT? 
Try &• Now PIKE 
Baetrlc Raadar 

A boon for elderly 
people And others with 
poor eyesight. Wonder* 
ful for doctors, scien¬ 
tists and drAftsmen. 
Write for free information 
and details of this new In¬ 
vention that makes read¬ 
ing matter 9 times larger 

RUsobaih, N. J. 


For Scientific and Technical Boohs 
Try our BOOK DEPARTMENT 
SCIENTIFIC AMERICAN 


Experimental and Model Work 

Pine Instruments end Fine Machinery 
inventions Developed 
Special Tools, Dies, Oear Cutting, Stc. 

HBNKV ZUHK, Inc., 1B7 lofoyette S»„ M. Y. C. 

STUDY AT HOME for Per¬ 
sonal Success ami Larger Earn¬ 
ings. 31 years of successful 
student guidance assures expert 
instruction LL.B. Degree 
awarded. All text matcnal fur* 


m 


tnshed. Easy payment plan. Send 
for FREE BOOK—“Law and 
Executive Outdance,’* at ONCE 

AMfcftICAN KXTENSION SCHOOL OF UW 
D ept. IA.», 1 lost Huron St. Chicago, I II 

Special offer to INVENTORS 


Two valuable books for 25*— 
ments Illustrated and explain* 


115 mechanical move- 
nod—gives you $1 credit 


ments Illustrated and explained—gives you 
against usual $5 Patent Search charge. 
Victor J. Evans A Co., 6t6-K Merlin 


ISM—fist St., N.W. 


_ _ Building, 

Washington, P.C._ 


THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

ia now in use by moat 
of the Police Departments in the 
United States. It is also the system 
which applicants for many Civil 
Service positions must master before 
they can successfully fill all require¬ 
ments. 

The only book based on the Henry 
System is Frederick Kuhne’s 

“THE FINGER PRINT 


»F 


INSTRUCTOR 


In this 182-page book, written by a 
noted finger print expert woo was 
for many years in the Bureau of 
Criminal Investigation, New York 
Police Department, will be found 
complete instructions on every phase 
of the work from taking the prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details clear. 

Used by many governmental and 
industrial personnel departments 
and by the F.B.I. 

#4.25 postpaid 
Naw 1942 Printing 
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Our Book Corner 

THE BOOK DEPARTMENT of Scientific American it conducted, with the 
co-operation of the Editors, to make availoblt for you 0 comprehensive book 
service. Each month the Editors select ond review in these columns new books 
in a wide range of scientific and tachnical fields. In addition, they are ready 
ot all times to advise you regording the best available books on any sub¬ 
ject. You are invited to use this service freely. Tell our Book Department 
what kind of books you wont and you will be furnished with a list of avail¬ 
able titles, including prices. When inquiring about books, please be specific; 
remember that we con be of the greatest help only when you tell us just 
what you ore looking for. 


FUNDAMENTALS OF RADIO 

By Jordan, Nalson, Osterbrock, Pamphray and 
Smeby. Edited by William L. EvarHt 

ntellk.ent organization of the text has 
been applied in the preparation of this 
complete book aimed at those who must 
or who want to know how to maintain 
and operate all types of radio apparatus. 
With this one volume alone, men with 
no previous radio experience or knowl¬ 
edge can, by virtue of some diligence of 
application, obtain a thorough grounding 
in radio principles. The first chapter gives 
a concise, easily followed review of the 
mathematics necessary for an understand¬ 
ing of the text. Then are treated A.C, 
DC, and electronic fundamentals, 
vacuum tubes and associated instruments, 
wave propagation, frequency modulation, 
and all the other phases of the science 
needed for an understanding of the sub¬ 
ject. In thoroughness, this hook is out¬ 
standing, in the authors’ appreciation of 
the reader’s outlook and problems, this 
reviewer nominates it as the one book 
unique in the radio field (400 pages, 
6 1 /? by 0V 4 inches, over 300 diagrams, 
flexible binding ) $5.10 postpaid 

AJ\P. 

THE PROGRESS OF SCIENCE 

evimv of sciences, arts, engineering, 
and industry, for 1941. Combined 
with it is a series of biographies of men 
of science and of industry who are at the 
forefront of present progress The many 
subjects are arranged alphabetically, like 
an encyclopedia; for example air condi¬ 
tioning, chemistry, highways, engineer¬ 
ing, heart, inventions, merchant marine, 
physics, plastics, psychology, radio, seis¬ 
mology, /oology (404 pages. t)'/ 2 by 9 l /s 
inches, illustrated.)—$3.10 postpaid — 
A . G /. 

INDUSTRIAL CAMOUFLAGE MANUAL 
By Konrad F, Wlttmann, A.I.A. 

N ot a hook in the usual sense of the 
word, but rather a comprehensive, 
detailed report on this significant w’ar 
technique, based on experiments and ex¬ 
periences in classrooms and the camou¬ 
flage laboratory at Pratt Institute, where 
an Industrial Camouflage Program has 
been under research for two years. Pro¬ 
fuse in photographs, drawings, and dia¬ 
grams, this practical publication will be a 
valuable adjunct to efficient application 
of the art of camouflage to industrial cen¬ 
ters and installations that need protective 


concealment in war time. Problems con¬ 
cerning decentralization, factory sites, 
roofs, storage tanks, dockage facilities, 
railroad terminals, and other vital points 
are posed and solved in photograph and 
diagram. Through collaboration with the 
Pratt Institute faculty, the author has ob¬ 
tained both architectural and engineer¬ 
ing viewpoints, thereby immeasurably 
adding to practicality and value of the 
publication. (128 pages, 8 by 11 inches, 
thoroughly illustrated.)—$4 10 postpaid 
—A. D. R. s IV. 

THE COPYRIGHT LAW 

By Harbart A. Howall, Mambtr, Naw York Bar 

A n excellent liook, recommended for 
both the layman and the lawyer 
Written 111 a most understandable mannei 
by an author w r ho fot many years has 
been a mcnilier of the Copyright Office in 
Washington, and who only recently re¬ 
signed as Assistant Register of Copy¬ 
rights. Mr Howell’s long experience with 
copyrights and his ability to present the 
subject to his readers in a simple and in¬ 
teresting way indicate to this reviewer 
that his book should receive wide accept¬ 
ance It covers registration, notice, protec¬ 
tion, inft ingement, and procedure Many 
recently decided important cases are cited 
and the appendix covers numerous 
amendments to the Copyright Act and 
committee reports, together with a table 
of lases cited, and a topical index —$5.10 
postpaid— O. D M. 

THE CASE OF THE DROWNING DUCK 
By Erla Stanlay Qardnar 

M urder mystery But why reviewed 
here? Because plot has scientific 
angle Murder mystery fiends assert this 
author is famous as murder mysten 
writer. (284 pages, 5 by l x h inches, un- 
iHustrated )~$2 10 postpaid— A. G I 

GET T0UGHI 

By Captain W. E. Falrbairn 

T his is not for the fastidious, hut it is 
something America can use. Author 
was with Shanghai Police 30 years; re¬ 
cently was an instructor of British Com¬ 
mandos, is now on loan to American 
troops. Methods described in this ‘‘How ¬ 
to - win - in-hand-to-hand - fighting” book 
were worked out by the author, with 
some credit due Japanese judo (ju-jutso) 
and Chinese boxing. Contents: Blows; 
Releases; Holds; Throws; Miscellaneous 
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(Including Various Attacks); Use of the 
Knife; The Smatchet; Disarming an Op¬ 
ponent of His Pistol. (120 pages, 5 by 
7 l A inches, many detailed drawings, paper 
cover.)—$1.10 postpaid.— A. D. R., IV. 

AN OIL BURNER HANDBOOK 
By L. J. Whelan 

N ow is the time, before cold weather 
creeps up and catches you unaware, 
to find out something about that oil 
burner in your celler: How it works, 
what to do about its ills, how to get the 
greatest efficiency from it, how to con¬ 
serve fuel If you get any fuel oil at all 
this winter, every drop of it is going to 
lx? precious. This book tells all, in simple, 
understandable language, for the home 
owner or technician (245 pages, 5 Yt by 
7Zi inches, thoroughly illustrated with 
drawings and photographs.)—$2 50 post¬ 
paid • - A . P. P. 

WHAT THE CITIZEN SHOULD KNOW ABOUT 
CIVILIAN DEFENSE 

By Walter D. Blngar and Hilton H. Rallay 

O pening with a chapter “The Civil¬ 
ian is in the Front Line,” the authors 
discuss all types of bombs and protection 
against them They describe British ex¬ 
perience from an eyewitness standpoint 
There is a chapter on germ warfare, in 
which they point out it is “the least prob¬ 
able” type of all-out civilian attacks, but 
they warn that Germany and Japan are 
“ruled by megalomaniacs.” The A R. P . 
the effects of bombs on civilians, and a 
gkissary of facts the civilian must know 
round out this valuable and well-written 
volume (183 pages, 5*4 by 8 inches, 19 
illustrations)—$2.60 postpaid - 1 D R 


IT WORKS LIKE THIS 
By Captain Burr Layton 

P lain, direct explanations of the auto¬ 
mobile engine, airplane, Diesel engine, 
steam engine, locomotive, turbine, water- 
wheel, blast furnace, open-hearth steel 
furnace, electric generator, motor, bat¬ 
tery, camera, photography, electric light¬ 
ing, telephone, telegraph, vacuum tube, 
radio beams, radio compass, television, 
refrigeration, air conditioning. Each ex¬ 
planation proceeds in so carefully a 
worked out manner that anyone should 
he able to carry away a clear compre¬ 
hension of it (224 pages, 5Vj by 8 
inches, illustrated)—$2.60 postpaid —- 
A G. 1 

BYWAYS TO ADVENTURE 
By Edwin Way Taste 

N ature hobbies—bird watching, meteor¬ 
ology, amateur astronomy, micro¬ 
scopy, shell collecting, herpetology 
(“snake-ology”), trees, plants, micro- 
siopy, geology, maminology, pond life, 
conservation, nature photography—all arc 
charmingly discussed in separate chapters 
in this chatty bix>k which is the answer 
to those who, having little scientific back¬ 
ground, seek a scientific hobby. It con¬ 
sists largely of human interest accounts 
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The Editors Recommend 

JANE'S FIGHTING SHIPS, 1041. ThU b the latsst edition of the 
world-bnod London authority an all world naviao. Contain* dUotueloac, 
data, photograph*, aHhoootte*, dotalb of construction. Now, moro than 
ev*r balort, thb b a “mast" reference for all who hate naval Internet*. 

•19,00 


Best 
Sellers 
in Science 


KLKMKNT9 OF ORDNANCE— 
A textbook prepared for cadet* of 
the United Statee Military Aoad- 
emy. Cover* nunafaotnro, the 
chemistry of explosive*, type* of 
weapon*, mathematic* of balUotioe, 
etc. 96.60 


THE TR19ECTION PROBLEM— 
By Robert C, Yatee. Embodies 
mathematician** answer to would* 
be trbeetor. Give* ehlef dependable 
data on thb never-ending die* 
pate. Compact, crisp, concise. 

• 1.10 


PLASTICS CATALOG 1940- 
More than a catalog, thb book 
contain* a group of informative 
article* that make* It an invalu* 
able source of information and 
reference for anyone intereeted is 
plastics. 95.00 


BUPERSONICS—By Prof. R. W. Wood. A groat 
daal of data on science of Inaudible sound*, their 
every aspect, physical and biological, by a noted 
physic 1st-invent or. Hoe bibliography of articlee on 
subject fa many journals. 91.10 


AIRCRAFT INSTRUMENTS—By Geerge Ellis 
Ervin. All types of instruments for aircraft use 
deeeribed for students, pilots, inspector*. Funds* 
mentals, instructions. 19.10 


PROCEDURES IN EXPERT* 
MENTAL PHYSICS—By jeho 
Strong, Ph,D. A wealth of useful 
date of a practical kind for the 
constructor, experimenter, and 
•killed craftsman. $6.00 


MACHINERY'S HANDBOOK— 
Eleventh Edition. “Bible of the 
mechanical industry," enlarged to 
1815 pogee of latest standards, 
data, and information required 
dolly la the shop and drafting 
room. 16.10 


FIRE FROM THE AIR—By J. 
Enrique ZanettL Pertinent fact* 
regarding incendiary bombs, Hb* 
tnry, modern types, materials, and 
the strategy end tactics of thslr 
use In modern warfare. 0.00 


STEEL SQUARE POCKET BOOK—By Dwight 
L. Stoddard. Practical methods of u*lng the car 
penter** steel square for layout work of all kinds. 
Time-tried methods used by two generations of car¬ 
penters and found both rapid and accurate. 01.00 


WE NEED VITAMINS—By Welter H. Eddy end 
G. G. Hawley. Compact pocket primer of the nature 
and functions of all the known vitamins, for laymen 
who wish up-to-date scientific data, not too technical 
but not too shallow. 11.58 


MATHEMATICS — ITS MAGIC 
AND MASTERY—By Aaron 

Bakst. Investment In approach 
te algebra, geometry, trigonometry, 
with time-saver*. 14.10 


WORKING WITH THE MICRO- 
SCOPE—By Julian D. Corring- 
ton. For the serioua beginner. 
Explicit, practical. 19.60 


TOOL MAKING—By C. B. 
Coles. Instruction for making and 
using all kinds, fiom personal toob 
to arbor presses, lathes, planers, 
etc., in different metab. 98.60 


THE ELECTRON MICROSCOPE—By Burton and 
Kohl. A well-written aocount of this newest tool of 
•cicnce, with all technicalities explained for complete 
understanding by average persons. 1S.95 


MINERALS IN NUTRITION— 
By Zelten T. Wirtaehaffer, M.D. 

Semi-popubr, semi-scientific trea¬ 
tise on the newest findings with 
regard to minerals as an extremely 
small but all-important factor in 
the human dietary—comparable in 
importance with that of the vita¬ 
mins. Included is a bibliography 
of special articles. 91.05 


A MABRIAGE MANUAL—By Hannah M. Stone, 
M.D., end Abraham Stone, M.D. A practical 
guide to sex and marriage, covering fitness for mar¬ 
riage, mechanism of reproduction, prevention of con 
ception, and sitnlUr vital subjects. Answers questions 
most often ashed these authors by their consultants. 

99.60 


FATIGUE OF WORKERS—A 
notable report concerning fatigue in 
relation to Industrial production, 
made by a committee of the Nation¬ 
al Research Connell Covers indus¬ 
trial causes of illness, heat and high 
altitude, self-expression and labor 
unions. Western Electric researches, 
and so on. 98.60 


ATOMIC ARTILLERY—By John Kelleek Robert, 
sen. Eleetron*. protons, positrons, pbotrons, neu¬ 
tron*. and cosmic rays, all described for the layman 
In plain language. Also transmutation of th* ele¬ 
ment* and the manufacture of artificial radio-activity. 

98.85 


THE CONDENSED CHEMICAL DICTIONARY— 
Edited by Themes C. Gregory. Data on propertisa. 
preparation, grades, and uses of chemlcab and related 
materials, brlefty given. Include* descriptive data 
on proprietary compounds and preparations. 118.10 


SOILLESS GROWTH OF PLANTS—By Ellis and 
Swaney. Complete information on tank farming, 
with formulsH far volution and instructions for pre¬ 
paring tanks and other containers. 18.85 


PROCEDURE HANDBOOK OF 
ARC. WELDING DESIGN AND 
PRACTICE — Lincoln Electric 

Co. Sixth edition of a famous 
book covering every phase of arc 
welding in detail. Limp leather¬ 
ette. 1117 pages, several thousand 
illustrations. 

In U. S. A. ll.SO 

Elsewhere 18.00 


THE ADVANCING FRONT OF MEDICINE, By 
Geerge W. Grey—Summary of the high points of 
our present-day knowledge of the nature of disease! 
Alimentation, high blood pressure, the sulfa druga, 
Influensa. allergy, Insanity, slpeji, pain, drink, smok¬ 
ing, anxiety, cancer, aging. A truthful picture of 
the status of medicine. 18.10 


HANDBOOK OF CHEMISTRY 
AND PHYSICS—A classic refer, 
ence book recently revised and 
brought up*to date to keep pace 
with recent research. Includes ma¬ 
terial on all branches of chemistry, 
physics, and allied sciences. Uaed 
in laboratories and by engineers 
throughout the country. Flexible 
binding, 2S0S pages. 18.60 


BASIC FIELD MANUAL, INFANTRY DRILL 
REGULATIONS. Practical working manual for 
commlaaioned, non-commissioned officers. 1.50 


The above price* are poetpald in the United 
Statee. Add, on foreign orders, 25c for 
postage on each book, except os noted* 


MILITARY BASIC COURSE— 
By Cnpt. Frank X. Cmikskank. 

Complete etory of Army operations 
In handy pocket volume. Paper 
binding. 91.10 j Fabrfkoid. 91.85 


AUTOMATIC ARMS—By Mol- 
vln M. Jsiuuas and Charles T. 
Haven, Comprehensively covers 
machine guns, machine riflee, sub¬ 
machine guns, pocket pistols, shot¬ 
guns, sporting, military rifle* in 
antomatle classification. 95.10 
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of people who have discovered joy and 
contentment from the hobbies discussed, 
with data for doing likewise. It is not a 
very profound book—aimed more at en¬ 
tertainment. For each hobby there is a 
special list of the principal books. The 
chapter on amateur astronomy states that 
the architect, Russell Porter, was a ma¬ 
chinist—an error copied evidently from 
another book which so stated. (222 pages, 
4J4 by 8 inches, 16 illustrations.) —$2.85 
postpaid.— A.G.I. 

HOW TO READ ELEOTRIQAL BLUEPRINTS 
By Qllbirt M. Nilas and Oarl H. Dinlap 

A knowledge of many types of blue¬ 
prints is necessary for the electrical 
worker. Hence the text of this book, after 
describing briefly how blueprints are 
made, is presented in nine sections. These 
are concerned with architectural blue¬ 
prints, diagrams for bell and signal wir¬ 
ing, administration building blueprints, 
automobile wiring diagrams, diagrams of 
generators and motor symbols for control 
diagrams, motor control diagrams, and 
power station blueprints. Complete ex¬ 
planations are given of all the various 
symbols used in these different types of 
blueprints. In a pocket in the back of the 
book are nine typical full-sized blueprints 
(318 pages, 6 by inches, a large 
number of diagrams and photographs per¬ 
tinent to the text.)—$3.10 postpaid.— 
A.P.P. 


THE STOEY OF THE AIRSHIP 
By Hagh Alisa 

T he present war has certainly showh 
that the non-rigid airship has a definite 
sphere of its own in submarine patrol 
near our coasts. Mr. Allen’s brief his¬ 
torical review is therefore very timely. 
It is technically correct but also manages 
to be concise, interesting, and informa¬ 
tive. Modern improvements in the air¬ 
ship are well covered. The story of the 
Goodyear fleet in commercial operation 
indicates that there are real possibili¬ 
ties for the small, lighter-than-airship in 
peacetime activities. Finally, Mr. Allen 
describes fleet operations and also dis¬ 
cusses the vulnerability of airships. There 
is no doubt that utility in submarine 
patrol is definitely proved by the author 
and there is even some argument in favor 
of huge airships to act as a species of air¬ 
craft carrier. While Goodyear activities 
loom a little large, this is still a book of 
considerable general interest. (74 pages, 
illustrated )—$1.10— A. K . 

ATOMIO THEORY 

By Albtrt Qnshiaf Orehin, Ph.D. 

H ypothesis of the stationary atom, of¬ 
fered by a physicist who believes that 
the electrons in atoms, when the atoms 
are not stirred up like bees in a bee’s 
nest by the very experiments employed 
for observing them, are substantially all 
nucleus. His interpretation includes an 
explanation of gravitation, valency, and 
the reasons for other phenomena which 
still remain unsatisfactorily explained. 
(69 pages, 4# by 7 inches, 2 illustra¬ 
tions.)—$1.80 postpaid.—/!. G. /. 


140 


SCIENTIFIC AMERICAN • SEPTEMBER 1942 











HOME DEFENSE 


AIR RAID SMKLTKRS 
By A. D. Ratfcbontf IV 

(Continued from page 117) 

rent when it is remembered that, of 
the 168 hours in the week, the average 
citizen works at his place of business 
40 to 48 hours, and spends 12 to 20 
hours in the streets and other public 
places, and the remainder of the time 
(about 100 hours a week) at home. 
This means that during the weekly 
cycle of urban life the chances are 
about three out of five that if the com¬ 
munity is bombed, the attack will occur 
while the working people are at home. 
Actually, the chances of an individual 
being bombed at home are even greater 
than three out of five, since the large 
majority of the urban population work 
in the daytime, whereas most air raids 
are carried on at night, and since the 
non-working members of the family 
spend an even larger percentage of 
their time at home.” 

For the householder, there are three 
general methods of shelter protec¬ 
tion: (1) Underground, either in the 
yard or beneath the house; (2) sur¬ 
face, or semi-surface, either attached 
to or inside the house; (3) a “refuge” 
room. The latter is not as effective as 
the first two, especially in houses of 
light, wooden construction, but it is 
much less expensive and can be ac¬ 
complished by anyone with a little 
ingenuity. In this latter category comes 
the British Morrison “mouse-trap,” 
regarded in the opinion of some pro¬ 
fessional engineers as the most ade¬ 
quate indoor method of protection. De¬ 
signed for ordinary use as a table, the 
Morrison has a steel roof, or top, 
mounted on steel legs. It is 30 inches 
high, four feet wide, six and one-half 
feet long, its sides are of steel or heavy 
wire mesh, and it will accommodate a 
man, his wife, and one child. This 
offers only emergency and primary 
protection from falling debris and 
should not, therefore be expected to 
withstand more of a load than the 
collapse of an average two story 
dwelling. By the same token, there 
should be no cellar or other excavation 
beneath it into which it could fall. 

A British type of semi-surface 
shelter, the Anderson, is shown in one 
of our illustrations. These are con¬ 
structed in various sizes, they have 
proved reasonably safe and satisfac¬ 
tory as protection against bomb blast 
and splinters, but they require a con¬ 
siderable amount of heavy galvanized 
sheeting, or elephant iron, to build. 
An American commercial prototype of 
the Anderson which obviates the use of 
our precious steel supply is The Solid 
Timber Shelter, made in either table 
form or arch shape, the latter, being 


shown in one of our illustrations. Both 
are designed for indoor use, and it is 
claimed the arch shelter has withstood 
tests which prove it capable of pro¬ 
tection against 10 tons of debris, while 
the table style is reported built to take 
almost double the load of the Morrison. 
Constructed of four-inch timbers, eith¬ 
er type is designed to safeguard dwell¬ 
ing occupants from dangers of falling 
debris, flying glass, and, to some extent, 
bomb concussions. Any house type of 
shelter, either indoor or outdoor, helps 
in the vitally important problem of 
keeping the civilian population thinly 
spread out during an air raid and of 
keeping parents and children from be¬ 
coming separated. 

As to private shelters in yards, just 
about anything from an open trench, 
wide enough and long enough in which 
to lie flat, to the more complicated, 
more expensive steel (if you can get 
it), concrete, or sheet-iron construc¬ 
tions will provide splinter protection 
and reasonable safety from the devas¬ 
tating blast of a bursting bomb. Al¬ 
though bombs in this war are bigger, 
more, destructive, and more varied in 
type than in the last conflict, this writer 
inscribed the following in his diary 
under date of August 21, 1917, after 
his first experience with German bombs, 
and it is as applicable today as then: 

. . every man who could conscien¬ 
tiously leave his post ran like mad for 
cover. ‘Cover* usually consisted of 
throwing oneself as forcibly as possi¬ 
ble upon the ground in a gutter or 
close to a building. The man who could 
throw himself most forcibly and cling 
the closest to earth was the safest.” 
That technique, in the absence of any 
form of physical protection, is still 
recognized as good—and it requires 
little or no practice to attain perfec¬ 
tion ! 

As to modern office buildings, sky¬ 
scrapers, apartment houses, the prob¬ 
lem is different and varies with the 
structure. Again, and above all else, 
obey the regulations established for 
your particular building, keep cool, 
and obey the waiden in charge. Go to 
any interior rooms or hallways above 
the first, and preferably above the sec¬ 
ond floor, but avoid the roof and upper 
floors. If no interior rooms are avail¬ 
able, stay away from windows, but 
open them. 

Lack of space prevents presentation 
of complete details on this many-sided 
subject of civilian protection in case 
of enemy air-raids. There have been, 
however, a number of excellent books 
published, some technically inclined 
for guidance of those responsible for 
providing safety to the public, and 
others designed primarily for public 
consumption. The Office of Civilian 
Defense in your locality can also help. 
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TELESCOPTICS 


A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Idltor of ttie Scientifk American books "Amateur Teletcopo Making" 
and "Amafewr Telescope Making—Advanced" 


A s the little note on page 98, explain* 
ing the cover picture, states, the 200" 
telescope on Mt. Palomar, California, is 
now locked up tight as a drum for the 
duration of the war. The former working 
force is doing things that directly help 
win the war, in order that we may con¬ 
tinue to have astronomy according to 
science and not according to the Nazis 
No doubt, if the Nazis won, all the 
astronomies would be called in and 
burned, and new ones issued teaching all 
coming generations that the Sun is Hitler 
in Heaven. 

George Hcrbig, one of the more promi¬ 
nent amateur telescope makers in Los 
Angeles and now connected with the 
Griffith Observatory (planetarium) there, 
writes that he visited Mt. Palomar Ob¬ 
servatory before it was closed up, and 
took the cover picture. 

This is no ordinary photograph. As 
anyone knows, who has tried to photo¬ 
graph a telescope within its observatory 
dome, it is most difficult to obtain points 
of view that take in the whole instru¬ 
ment—usually one gets only various parts 
Herbig did not knock out one wall of 
the building, hut luckily found the yoke 
and tube so positioned that he could shoot 
paitly upward from below and get an ex¬ 
cellent general view of the whole. The 
ladders propped against the mounting give 
the scale. The object in the lower left 
foreground is the aluminizing tank—reallv 
a gigantic affair, Herbig states. 

There is no use arguing that the 200" 
is beautiful. It’s a plug-ugly, like a big 
square-toed, hobnailed boot. But it wasn’t 
designed for sex appeal. Funetionability 
was the true governing principle in the 
design and no real sacrifices were made 
to beauty, as this would be criminal. So 
it's simply a he telescope, unashamed 
Figure 1 shows the main worm wheel 
for the R. A. drive of the 200" telescope 
This is IP in diameter and the spacing 
error of the teeth is one second of arc, 
or one part in about a million and a half 
The man shown worshipping is M. K. 
Baughman, technician of the Griffith Ob¬ 
servatory. George Herbig took this photo¬ 
graph also. 

G enerally, in precision optics, surfaces 
are worked to a tolerance of one 
eighth of a wavelength, or around 
1/400,000". But not all of them. Suppose 
light is to be reflected from two surfaces, 
serially; or three, serially. The tolerance 
then becomes smaller. The 200" mirror, 
for example, is to be worked to a toler¬ 
ance of 1/20 wavelength—just about a 
millionth of an inch. This is to be done 
because in certain combinations of its 
auxiliary mirrors there will be six re¬ 
flections, serially 

This 1/20 wavelength is simply an 
attenuated case of the famous Rayleigh 


tolerance, described in Conrady’s “Ap¬ 
plied Optics and Optical Design.” For 
one reflecting surface the tolerance is % 
wavelength. For n surfaces in series it 
becomes 1/(8 Vh) and where there are 
six reflections this is approximately 1/20. 
Summarizing the matter, H. H. Selby says 
in a letter: 

“Maximum phase difference at ulti¬ 
mate focus for all rays should be less than 
4 wavelength, % for perfect definition. 

“Assuming a smooth surface, a zone 
one wavelength out of position will intro¬ 
duce two wavelengths’ path difference at 
focus, for one reflection. 

“If (m— 1) surfaces are interi>osed be¬ 
tween the first surface and the focus, 
least squares treatment indicates that a 
total of h reflections will have an average 
of the square root ol n effect. 

“Assuming that each surface adds an 
error in a common direction (either plus 
or minus), the summation of path differ¬ 
ences must be less than 1/8 wavelength, 
and the first surface must contribute no 
more than l/(8\/n). For six reflections 
this is approximately 1/20 wavelength ” 

All of this being the case, but often 
lost sight of, it seems that where two 
r 



Figure 1: Worm wheel of 200“ 


surfaces are involved, the tolerance should 
lie pushed up a bit, to about 1/11 wave¬ 
length—at least where perfection is the 
high aim. It is one argument against 
tackling Cassegrainians lightly. 

O wners of the book “Amateur Tele¬ 
scope Making—Advanced” will re¬ 
call, in that book, page 319, a description 
of a drive for a fine 12Vfc" telescope made 
by Alan Gee and C. Carvel Diller, the 
former then a cadet at the West Point 
Military Academy. Gee, now a Captain 
in the 18th Engineers at Vancover Bar¬ 
racks, Washington, where he is working 
on a 20 1 /}* Cassegrainian in conjunction 
with two Portland amateurs, sends in the 


following, with the statement that by 
the time it is in print he may be else¬ 
where. 

“Here is my contribution to the Casse¬ 
grainian secondary problem. 

“It is impracticable to test the hyper- 
boloidal convex through the back, so as 



Figure 2* Gamble's ideal hideout 


to consider it a concave However, it is 
practical to test a concave hyper- 
boloidai test mirror and then use this 
mirror to test the convex by means of 
interference fringes 

“What I propose is this. Determine 
radius of curvature of the secondary by 
the usual method Grind and fine grind 
to this curve Then set aside the convex 
mirror and polish the tool, which of 
course is of the same curve as the second¬ 
ary except it is a concave. The tool need 
not be polished to the perfect degree re¬ 
quired ot the finished secondary, hut 
should he fairly well polished. 

“Then figure the concave t<x>l to a 
hyperboloidal curve, using the good old 
Foucault test and the following formula 
to determine the radii of the various 
zones 

(/“ + p'p 

R - -— 

2 (/>' — P) y/T' p 

(P'-n 


2 

[The symbols are the standard ones ot 
Ritchey—see “A. T. M.page 62 .—Ed 1 

“Obviously, the same procedure w'ould 
work for testing the spherical convex of 
a modified Cass. The test mirror would 
of course be figured spherical. 

“This method sounds long and difficult, 
Hut remember that you already have the 
concave test mirror fine ground to the 
correct radius, and that only a few hours 
of polishing will he sufficient to permit 
figuring and testing by interference 
fringes. Also the test mirror need not 
be wasted after the job. It can readily 
be refigured into a good paraboloidal 
primary. 
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*‘I inclose my derivation of the above 
formula in case some of your math nuts 
would like to try to pick it apart.” 
[Available to math maniacs, on re¬ 
quest.— Ed.] 

Gee says he and his co-workers are 
using this test on the ft" secondary of the 
20#" mirror, which is an old Tinsley 
replica of the 200" mirror with prime 
focus 80". Secondary focus is to be 



Figure 3: Gamble's dome details 


240", hence overall / ratio is about 12 
English type mounting. Split ring outer 
bearing, allowing the Pole to be reached 
It will be extremely heavy and rugged, 
he adds 

O n a bluff just outside Moline, Illinois, 
overlooking a valley and with an ex¬ 
cellent horizon, stands the observatory 
shown in Figure 2, built by Carl H 
Gamble, R.F I) 1, that city. It contains 
a 5'/' Zeiss icfractor on a Clarke mount¬ 
ing 

Lower stot> of the observatory houses 
the owner’s science library m a room 18' 
by 20', which also will accommodate the 
members of the local club of amateur 
astronomers. Above is a deck 22' by 32', 
and on this is the spacious dome, 1(>' 8" 
in diameter just the size, by the way, of 
the 200" mirror in California! 

Details of this neatly designed dome 
and slot cover are ot especial interest 
(Figuie 3) The former is a steel silo 
top made by Lanmeck Pioducts, Inc. 
Middletown, Ohio- similar to domed silo 
tops made by a number of manufacturers 
For example, The Independent Silo Co, 
of St. Paul, Minn. Entire dome rotates 
on eight rollers near the floor level, the 
conventional fixed wall thus being elimi¬ 
nated In this resjKH't it is similar to the 
type shown in “Amateur Telescope Mak¬ 
ing- - \d\ a need," page 493, Figure 13 

D r hi no the soul-tiying work of making 
a first telescope mirror, when it is 
altogether natural to entertain misgivings 
whether the claim that an amateur can 
make his own telescope mirror is true, 
something is needed to holster or shore up 
the morale of the poor, lonely, and per¬ 
haps wavering worker 

A mirror-maker who has “been there” 
m his own time but wishes to remain 
anonymous, writes the following* “It is 
practicable to use a mirror in your mount¬ 
ing before it is aluminized, before it is 
figured, before it is even fully polished. 
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TELESCOPE MAKERS. . . . 
Important Announcement! 
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HOWEVER amateurs may make their own eyepieces of excellent 
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The famous Brashear, in his Autobiog¬ 
raphy (page 49), tells of doing this. I, 
too, have done it. Sunspots can be studied 
(%lways using two pieces of smoked 
glass between eyepiece and diagonal), the 
Moon’s major features can be seen, like¬ 
wise the phases of Venus. I saw all those 
fairly well when the figure still wa 9 a 
rank hyperbola. It renewed my courage.” 

The tyro may, however, encounter one 
lesser discouragement in connection with 
doing this—colli mat ion of the mounting 
to hold the mirror. This usually is a 
tough, cussed job. Perhaps, if told in 



Figure 4: Coates' 8" Gregorian 


advance that it usually is such, and thus 
led to expect it—for most owners have 
been through that same mean stretch and 
few have found it otherwise—this setback 
to morale won’t seem so big 

A ivTKk completing an 8", //8 Newtonian, 
a 6" Richest-field telescope, and a 
10" Gregorian (Figure 4), Ernest L. 
Coates, 6432 Perry Ave., St. Louis, Mo., 
built the attractive backyard observatory 
shown in Figure 5. 

lie made the patterns for the castings 
used in the mounting of the Gregorian 
and had the castings made and machined 
outside. The telescope has a motor drive 
and is equipped with setting circles. 
Coates made a battery of eyepieces, from 
Mi" to ivy efl, using Crystallex glass 
obtained from the Pittsburgh Plate Glass 
Company, and found this choice, clear, 
plate glass sufficiently satisfactory. The 
Gregorian proved to be successful—sharp 
images—but Coates finds the field of view 



Figure 5; The Coates Observatory 


rather small, the only complaint he named. 

The Coates Observatory is all metal, 
10' in diameter, and is supported on eight 
1 l /y iron pipes set in concrete. Its sides 
are of 26-gage galvanized iron. Both 
circles—the one on the dome and that on 
the fixed base—are of iron and are 
welded in one piece. Dome ribs are 1/8" 
x 1" flat iron stock. The one-piece shutter 
rolls to one side on grooved rollers run¬ 
ning on angle iron track and Coates states 
that it does not clog with icc. A 1/6 
horsepower motor rotates the dome at one 
turn in two minutes. 

The dome is mounted (Figure 6) on 18 
rubber rollers and is noiseless when mov¬ 
ing. There are six guide rollers to hold 
it in position. The slot opening is 30" 
wide. The drive (Figure 6) is of the fric¬ 
tion type. 

The dome is painted dull black inside 
(lampblack, alcohol, enough shellac for 
hinder), and with aluminum outside. 

P rofanity is traditionally the chief by¬ 
product of making a pitch lap—at 
least during the first 10,000 attempts. New 
stunt (so far as is known) is offered by 


Redrawn by R W. Portsr 

Figure 6: Coates' dome details 

A. Rowland, 909 Easton Bldg., Oakland, 
Calif. 

The two disks are warmed, the face 
of the mirror disk is given a thin coating 
of common vaseline, and the two disks 
are stood on edge, side by side, separated 
by the thickness of the desired lap, on 
a strip of heavy adhesive paper. Next, 
the paper is rolled around the disks and 
is stuck fast to them. Some kind of props 
can be used to hold the disks in place for 
the pouring, if desired. A pouring cup 
or funnel, of modeling clay, is set on top, 
over a hole punched in the paper, and the 
melted pitch is poured in till it reaches 
the top and ceases to settle. The whole 
unit is then set in a cool place for the 
pitch to set fully 

To remove the mirror, Rowland states, 
he first rests the unit on small blocks 
in a basin, with the mirror disk down, 
and then pours in enough cold water to 
submerge its lower half. He brings the 
water slowly up to about 100° (average 
hand-washing water) in not less than 20 
minutes—otherwise, risk of cracking. He 
next removes the unit, lays it on a bench, 
tool side down, and places a strap or 
strip of cloth around the tool, half a 
turn with the two ends extending in the 
direction of an assistant whose job is 
to hold them. Then he places a similar 
strip around the mirror and pulls in the 
opposite direction. 
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FIGHTER pilots, forced down in 
water, may now have recourse to the 
fully equipped rubber boat shown un¬ 
der test in ottr front cover illustration 
More details of this boat and of its 
life-saving features, will be found on 
page 178. 
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50 Years Ago in 



(Condensed From Issues of October, 1892) 


TELEPHONE—“The i>erfection of the science of long distance 
telephony has been going on for the past five or six years, until 
an epoch of much interest has finally been reached; that is the 
perfect transmission of articulate speech for a distance of one 
thousand miles and over. . . An important element in the success 
of long distance telephony is the improved battery now used for 
energizing the transmitter, which has the merit of maintaining 
a nearly uniform electro-motive force of high tension for an 
extensive period of time. . . The long distance transmitter also 
has been improved by using in it one uniform size of carbon 
granules, obtained by passing them through a sieve of a certain 
mesh.“ 

BALLOONS—“In Europe, the principal governments now have 
ballooning corps attached to their armies, by means of which 
observing balloons may be readily transported and quickly 
inflated on the field. . . The 
German military balloon car 
is suspended from a trapeze, 
which lessens its oscillation 
.. The rope-winding mechan¬ 
ism, by which the height of 
the balloon is regulated, is 
arranged upon a strong wa¬ 
gon, and is operated by a 
steam engine, the whole pre¬ 
senting the general appear¬ 
ance of a steam fire engine. 

The hydrogen gas for inflat¬ 
ing the balloon is carried to 
the field in highly condensed 
form in separate steel cylin¬ 
ders. In operation a central 
steel cylinder, of larger size 
than the others, is laid upon 
the ground and the smaller cylinders are then attached to its 
sides. A flexible pipe at one end of the large cylinder conducts 
the gas to the balloon.” 

CHOLERA— “In Asia and Russia the cholera has carried off 
many thousands of poor people, chiefly by reason of the filth in 
which the victims lived and the lack of proper medical treat¬ 
ment. In Europe the disease made no alarming progress, except 
in Hamburg, where it was brought from Russia, and, owing to 
the dirty condition of the town and the supineness of the authori¬ 
ties in adopting proper sanitary measures, the advance of the 
disease became rapid and ominous . . Hamburg is notorious 
for its crowded and filthy tenements . It is a peculiarity of this 
disease that its spread may be readily checked and controlled by 
the early adoption of intelligent precautionary means and regula¬ 
tions.” 

BAKU—“The supply of crude petroleum at Baku, on the 
Caspian Sea, is apparently inexhaustible, but until within the 
last ten years the town has been practically isolated from the 
rest of Europe, a long and troublesome journey being required 
to get to it. This has now been changed, and Baku at present 
has steam communication with all parts of Europe. The Nobel 
brothers have borne a prominent part in developing the petroleum 
industry here, laying the first pipe lines, employing tank steamers 
for conveying (he product, and taking the lead in employing 


petroleum as fuel for the steamers. There is now not a vessel on 
the Caspian using wood or coal, liquid fuel being employed 
exclusively.” 

AMPHIBIAN—‘‘Seldom have land and water been laid under 
contribution by a single mechanical device. It remained for the 
genius of a citizen of Chicago to devise a machine for both use 
and pleasure, which should enable his fellows to traverse with 
great speed either land or water, proceeding readily from one on 
to the other. . . It consists of twin boats rigidly connected and a 
tricycle connected to said l>oats so ingeniously aranged that the 
machine is propelled and steered by the same mechanism. This 
machine has the most perfect stability in either clement ” 

TRACTOR—“Peter Chalmers, a farmer, is a genius in lus line 
When anything new comes out he studies to see whether u 
cannot be adapted to use on his farm. . . All the plowing done 
on Chalmers* big ranch is done with a traction engine. . . Ncm 
the farmer is hauling wheat to town with his engine He brought 
a load in recently and stored it at the Stockton Warehouse 
There were nine wagons in the train, and each tarried sixty - 
eight sacks of grain. Each sack weighs, on an average, 137 
pounds, so each wagon load was 9,316 pounds, and the aggregatr 
of all the wagon loads 83,844, or nearly forty-two tons. . 1 Ik* 

engine can haul the train at the rate of four miles and a half an 
hour, hut to prevent jolting the speed is regulated to about 
three miles an hour.” 

EDISON—“The village of Ogden, N. J., now known as Edison, 
has been built up within the last two years. . When Mr. Edison 
invented the magnetic ore separator, he organized the New 
Jersey and Pennsylvania Concentration Company, and a plant 
was established at Ogden, the name of which was then changed 
to Edison. The ore as taken from the mine is run through 
enormous crushing machines, and then passed through the Edison 
separator, where powerful magnets attract all the metal, which 
is afterward run into pigs ** 

SOUND STEAMER—“The new twin-screw steamboat Richard 
Peck, built by the Narlan & Hollingsworth Company, at Wilm 
ington, Del., for the New Haven steamboat line, made 20‘i 
miles an hour on her trial trip recently. The boat is 316 feet long 
over all, 48 feet beam over guards, and has a depth of hold of 
18^ feet. Her horse power is 4,000 and her gross tonnage i* 
2,906.” 

FAN—“A fan attachment for rocking chairs is to be applied 
to a platform rocker, and, as one rocks backward and forward, a 
continuous rotary riiovement will be imparted to a fan held aliove 
the occupant of the chair, affording a constant and refreshing 
current of air.” 

COAST-WISE—“The proposal to establish an inland waterway 
between the Atlantic coast cities is once more under considcra 
tion. In its amplest form such a route would extend from Massa 
chusetts Bay to Texas, making use of sounds and bayous as 
well as of existing canals as far as possible. This form of the 
enterprise contemplates the cutting of three new canals, through 
Cape Cod, Maryland, and the Florida peninsula; and as its 
expense would mount into the hundred millions, it is not likely 
to find favor at present.*’ 
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Industry 



DR. CHARLES B. JOLLIFFE 


^^vare that this is a “radio war” 
m\ as much as it is a clash oi 
mechanized forces. Dr. Charles Byron 
Jolliffe, Assistant to the President, 
Radio Corporation of America, and 
Chief Engineer, RCA Laboratories, is 
giving every ounce of his energy to 
furthering the all-important role of 
radio in supplying the “nervous sys¬ 
tem” for the nation’s war machine. 

“Radio provides the long-range eyes 
and ears of field troops, tanks, air¬ 
planes, and warships,” says Dr. Jolliffe. 
“Therefore, it is up to the American 
radio industry to see to it that our 
armed forces are equipped with radio 
‘eyes and ears' that will out-perform 
anything that the Axis powers may de¬ 
vise.” 

Holding down a multi-phased job of 
liaison, technical counsel, and coordina¬ 
tion between his company, all the ac¬ 
tivities of which arc closely geared to 
the war effort, and various Govern¬ 
ment officials and agencies is Dr. 
Jolliffc’s personal way of outdoing the 
enemy. 

As Chief Engineer of RCA Labora¬ 
tories—a post that includes direction 
of the RCA Frequency Bureau—Dr. 
Jolliffe directs and coordinates the 
broad engineering policies of RCA, 
icpresents the corporation, and directs 
its representation before public and 
governmental bodies. 

As vice-chairman of Division C of 
the National Defense Research Com¬ 
mittee, Office of Scientific Research 
and Development; as secretary of 
the Industry Advisory Committee of 
the Defense Communications Board; 
and as a member of the Engineers De¬ 
fense Board, he contributes liberally 
of his broad knowledge of radio prac¬ 
tices and potentialities. 

In fact, Dr. Jolliffe is equipped by 
education, training, and experience as 
few other men are for his multiplicity 
of responsibilities. A big man physi¬ 
cally, he has a big capacity for labor 


Ask him how he is able to accomplish 
as much as he does, and he replies * “I 
just go ahead and do the job.” There 
is more to it than that, however. Some 
of his associates say that he has been 
known to work twenty-four hours at 
a stretch. This doesn't mean that he 
works that way as a rule, but it does 
signify his willingness to keep going 
until the job at hand is completed. 

Born in Mannington, West Virginia, 
November 13, 1894, he developed an 
early interest in physics and chemistry, 
concentrating on these two subjects at 
West Virginia University, from where 
he was graduated, with a bachelor's 
degree in science, in 1915. 

During the years from 1915 to 1922, 
he continued his studies while serving 
as an instructor of physics at West 
Virginia University and Cornell Uni¬ 
versity. He won his M.S. from West 
Virginia in 1920 and his Ph.D. from 
Cornell in 1922. Also in this period, 
from March, 1918, to February, 1919, 
he was attached to the United States 
Army Air Service, Science and Re¬ 
search Division. In May of this year, 


Dr. Jolliffe was awarded the honorary 
degree of LL.D by West Virginia 
University. 

From 1922 to 1930, Dr. Jolliffe was 
a physicist in the Radio Section of the 
U S. Bureau of Standards, Washing¬ 
ton, D. C., rising to the position of 
Assistant Cluct of the Section. His 
research on radio-wa\e propagation 
and the development and maintenance 
of frequency standards resulted in sev¬ 
eral scientific publications and helped 
to form the basis for regulations which 
brought order out of the chaos into 
which broadcasting had fallen. 

In March, 1930, Dr. Jolliffe was 
appointed Chief Engineer of the Fed¬ 
eral Radio Commission, continuing in 
this capacity when the organization 
was changed to the Federal Communi¬ 
cations Commission in July, 1934. He 
resigned from the FCC in November, 
1935, to become Engineer-in-Charge 
of the RCA Frequency Bureau. He 
was appointed Chief Engineer, RCA 
Laboratories, in March, 1941, and 
Assistant to the President, RCA, in 
January. 1942. 
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SLENDER, SPEEDY, SCRAPPY 

Destroyers Are Highly Important Footers in Naval Warfare 

WALTON L. ROBINSON 


O f the various types of com¬ 
batant ships in the world's 
navies the destroyer is, without doubt, 
the most versatile and hardest fighting. 
Armed with torpedoes, guns, and depth 
charges, she is a deadly menace to the 
enemy on, above, and beneath the sea. 
Long, slender, and speedy, she pos¬ 
sesses great maneuverability and hence 
offers an exceptionally difficult target 
to hostile warships, aircraft, or sub¬ 
marines. But once hit by a torpedo, 
bomb, or heavy shell, the destroyer is 
in a serious plight, for her construc¬ 
tion is very fragile and not intended 
to withstand any really hard blows 
The experience last year, however, of 
the U.S.S. Kearney, one of our latest 
destroyers, is an excellent example of 
the severe punishment one of these 
boats can sometimes receive and yet 
reach port under her own power. 

America and Britain urgently need 
more and more destroyers and other 
anti-submarine craft to combat the 
grave Axis U-boat threat in the North 
Atlantic. We must have as many 
destroyers and sub-chasers as possible 
in order to smash the enemy’s U-boats 
faster than he can turn out new ones. 
Destroyers are, everything considered, 
the best all-’round anti-submarine type 
yet developed, especially for deep-sea 
convoy work. These remarkable boats 
can also perform several other im¬ 
portant missions, among them torpedo 
attacks on hostile battleships, aircraft 
carriers, and cruisers in a major en¬ 
gagement. Their various functions 
were fully covered in an article which 
appeared in Scientific American foi 
February, 1942. 

The United States Navy is excep¬ 
tionally well provided with destroyers. 
Our shipyards, furthermore, are turn¬ 
ing out tow ones at an astonishing 
rate. A$ of December 1, 1941—just a 
week before Pearl Harbor—we had 


• Fourth anolytical article of a series on 
ships of the United States Navy. The fifth, 
on submarines, is scheduled for publication 
in November. Previous articles were on 
battleships, carriers, and cruisers, published 
in May, August, and September of this year. 

—The Editor. • 

171 destroyers in commission and 191 
others under construction or on order. 
Britain possessed some 230 in service 
and Japan about 125, of which at least 
20 were small units (torpedo boats) of 
only 500 to 800 tons. 

O ur destroyer strength included 72 
boats of World War I vintage 
With the exception of the 920-ton 
Allen, all of these old destroyers were 
of the well-known “flush deck” type. 
The Allen, completed in 1917, was of 
still earlier design and the sole sur¬ 
vivor of her class. Her armament con¬ 
sists of four 4-inch, 50-caliber guns, 
two 3-inch, 23-caliber anti-aircraft 
weapons, and twelve torpedo tubes 
firing “tin fish” of 21-inch diameter. 
Designed speed is 29.5 knots, obtained 
by 17,000-horsepower geared turbine 
engines driving two propellers 
Although having four funnels like the 
“flush deckers,” the Allen can easily 
be distinguished from them by her 
raised or broken forecastle. Despite 
her 25 years, of which 18 were spent 
in reserve, she can still make things^ 
quite uncomfortable for Axis undersea 
raiders. 

The “flush deckers,” commissioned 
between 1918 and 1922, were the 
survivors of a class which at one time 
consisted of 273 units. Eleven had 
been lost by shipwreck or other acci¬ 
dent, 93 stricken from the list and sold 
or scrapped, 50 traded to Britain for 
base rights, and one, the Reuben 
James, sunk by a Nazi U-boat (Octo¬ 
ber 31, 1941). The remaining 46, their 
torpedo tubes and some of their guns 


removed, were serving in various 
auxiliary capacities; 16 as fast mine¬ 
sweepers, 14 as seaplane tenders, 8 as 
light minelayers, 6 as fast transports 
for Marine landing forces, and 2 as 
experimental vessels. 

The 71 units still rated as destroyei* 
ranged in displacement from 1060 to 
1193 tons and were armed or had 
originally been armed with twelve 21- 
inch torpedo tubes in triple deck 
mountings, two on either beam. All 
of them carried four 4-inch guns ex¬ 
cept the Brooks , Fox, Gilmer, Hatfield . 
and Kane, which had four 5-inch, 51- 
caliber weapons 

A ll of these destroyers are now 
^ very nearly worn out, but, like the 
Allen, can still engage effectively in 
anti-submarine work. Most of them 
are believed to be on escort and patrol 
duty in the Atlantic. Others, presum¬ 
ably, were with the Asiatic Fleet when 
hostilities with Japan commenced 
They acquitted themselves well, par¬ 
ticularly in night torpedo attacks on 
heavily escorted Jap convoys in the 
Macassar, Lonihak, and Bali Straits, 
and in the ill-starred cruiser action of 
the Java Sea. Eight of them were lost 
during the first six months of war: the 
Pope, Stewart, Ptllsbury , Ed sail, and 
Peary in the Far East and the Jacob 
Jones , Truxton, and Sturtevant in the 
Atlantic. 

A decade passed between the com¬ 
missioning of the last of the “flush 
deckers” and the laying down of the 
U.S.S. Farragnt —the first of our 
rapidly expanding force of modern 
destroyers. Work on the Far rag ut was 
begun in September, 1932, by the 
Bethlehem Steel Company, Quincy, 
Massachusetts. Seven sister boats were 
laid down during the next year and 
a half. All eight units were completed 
in 1934-35 at an average cost of over 


148 


SCIENTIFIC AMERICAN - OCTOBER 1942 





NATIONAL DEFENSE 


$3,500,000. Their displacements range 
from the 1345 tons of the Dewey to 
the 1410 tons of the Worden . They 
mount five 5-inch, 38-caliber “dual 
purpose'* guns, four or more 1.1-inch 
anti-aircraft machine guns, and eight 
21-inch torpedo tubes in quadruple 
mounts along the center-line. Geared 
turbine engines, developing 42,800 
horsepower and driving two screws, 
give the Farraguts a designed speed 
of 36.5 knots. Trial speeds in excess 
of 41 knots have been reported. Four 
Yarrow high-pressure boilers provide 
steam for the turbines. Oil fuel 
capacity is 400 tons, sufficient for a 
cruising range of well over 6000 miles. 

The Farraguts differ widely in ap- 
■ pearance from the “flush deckers” 
and represent a considerable improve¬ 
ment over them. They have a raised 
forecastle and only two funnels instead 
of the flush deck and four funnels of USS Anderson, Sims class, combines many successful features 

the older boats. They are faster and 

better steamers, have a much steadier semblance is increased by the heavy shelter deck (instead of abaft the 

gun platform, and are not so wet for- tripod masts with their searchlight second funnel, as in the Farraguts) 

ward in heavy seas. These superior platforms. The torpedo tubes are Recently, however, pole rig has re- 

nautical qualities obtain in all of our grouped in fours on high revolving placed the tripods, and mainmasts have 

modern destroyers. mounts, one between the two funnels been removed from some units. 

In 1933-34 twenty-four destroyers and one between the second funnel and 

were laid down. Eight of them be- the mainmast. Designed speed is 37 tourteen destroyers, 10 of the 

longed to the Porter class and the re- knots, obtained by 50,000-horsepower ■ Craven class, two of the Dunlap 

mainder to the Mahan class. The engines. On trials 39 knots were at- class, and two of the Somers class, 



former were large, powerfully armed 
boats of an entirely new design, in¬ 
tended to operate as squadron leaders. 
They displace 1805 tons and mount 
eight 5-inch guns, at least ten smaller 
anti-aircraft weapons, and eight 21- 
inch torpedo tubes. The 5-inch guns 
arc paired in enclosed shields, super¬ 
imposed, two forward and two aft, giv¬ 
ing these boats an appearance very 
similar to a light cruiser’s. This re¬ 


tained without difficulty. About 600 
tons of fuel oil can be carried. Each 
boat cost about $4,000,000 to build. 

The 16 units of the Mahan class, 
all completed in 1936-37, were an en¬ 
largement of the Far rag lit design. 
Two of them, the Cassitt and Downes, 
sank under Jap air bombs at Pearl 
Harbor, while a third, the Shaw, had 
her whole forepart demolished. With 
a temporary bow fitted, however, she 



II. S. Navy Official Photo 

USS Eltyson carries 5-inch guns 


reached a West Coast 
port for permanent re¬ 
pairs. 

On displacements rang¬ 
ing from 1450 to 1500 
tons, the Mahans, as com¬ 
pared with the Farra¬ 
guts , carry four addi¬ 
tional torpedo tubes and 
about 100 tons more fuel 
oil. The foremost set of 
tubes is on a high cen¬ 
ter-line mount between 
the funnels, while the re¬ 
maining two sets, one on 
either beam, are mounted 
on the deck and abaft 
the second funnel. Origi¬ 
nally these boats could be 
distinguished from the 
Farraguts by their tripod 
foremast, light mainmast 
stepped right behind the 
second stack, and No. 3 
gun (5-inch) on the after 


were laid down in 1935. The Cravens 
are 1500-tonners with four 5-inch 
guns and sixteen torpedo tubes—the 
heaviest torpedo armament ever fitted 
in a destroyer and equalled only in 
the 7500-ton British cruisers Emerald 
and Enterprise. Their two forward 5- 
inch guns are mounted singly in en¬ 
closed shields, while their torpedo 
tubes are in quadruple mounts, two 
on either side of the deck. Designed 
horsepower and speed are the same as 
in the Mahan and Farr a gut, but fuel 
oil capacity has been increased to 600 
tons, giving a range of more than 
8000 miles at 15 knots. The Cravens 
can readily be distinguished from our 
earlier destroyers by their single, flat¬ 
sided funnel. In 1936-37 work on 12 
additional boats, differing slightly in 
appearance and known as the McCall 
class, was commenced. In them the 
freeboard amidships, between the fore¬ 
castle and the foremost sets of tor¬ 
pedo tubes, was raised several feet in 
order to l$eep out heavy seas. One unit 
of the group, the Benham , considera¬ 
bly exceeded 40 knots on her trial 
runs, thereby smashing all speed 
records for American destroyers. 

The Dunlap and Fanning , commis¬ 
sioned in 1937, are generally similar 
to the Mahans , differing from them 
only in having their forward 5-inch 
gun in enclosed shields. 

The 1850-ton Somers and Warring - 
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USS Clark , Porter clou: Powerfully armed, entirely new design 


ton and three sister boats laid down 
in 1936 ( Sampson, Davis, and Jouett) 
are logical developments of the Porter 
design. They have an extra set of 
torpedo tubes, slightly increased horse¬ 
power (52,000), a single funnel, and 
greatly reduced rig. Their 12 torpedo 
tubes, mounted quadruply on the cen¬ 
ter-line, enable them to fire the world's 
heaviest torpedo salvo. A pole fore¬ 
mast replaces the tripod of the Porter , 
while the mainmast is a mere stump, 
intended only as a flag-staff. 

Twelve 1570-ton Sims class boats, 
combining the most successful fea¬ 
tures of the Dunlap and McCall de¬ 
signs, were begun in 1937-38. Their 
armament was similar to the Dunlap's, 
while in general appearance they 
closely resembled the McCalL Under 
service conditions, however, serious 
defects in stability developed. These 


were remedied in the earlier units by 
adding 60 or more tons of steel to the 
keel as ballast, while in later boats 
weight was saved by reducing the 
thickness of the plating for decks and 
superstructure. As finally completed, 
therefore, the Sims class actually dis¬ 
placed from 1640 to 1670 tons and 
carried five 5-inch guns and eight or 
12 torpedo tubes. Enclosed shields 
were provided for guns Numbers 1, 2, 
and 5, and light armor protected the 
bridges and control positions. Features 
of the design were the rounded lines 
of the forecastle and forward super¬ 
structure, which gave these boats a 
distinctly streamlined appearance 
They were refitted last year ajid given 
additional anti-aircraft guns, and tor¬ 
pedo armament was reduced to eight 
tubes. 

In 1938-39 twenty-four Benson 
class destroyers, two-funneled modi¬ 
fications of the Sims design, were laid 
down. They were the last of 97 de¬ 
stroyers built under the qualitative 
limitations of the 1936 London Naval 
Treaty. All entered service in 1940-41, 


the Ingraham, last of the group, being 
commissioned in July. 1941, On a dis¬ 
placement of at least 1630 tons they 
carried five 5-inch guns (now being 
reduced to four) and eight or 10 
torpedo tubes. 

The 1940 program authorized the 


construction of 38 new destroyers. 
This was soon followed by a special 
emergency program providing for 155 
additional boats. These 193 destroyers 
will be of three distinct types. The 
Bristol class, comprising 78 units, are 
1700-ton improvements over the Ben¬ 


son design. Two of them, the Bristol 
and Ellysott, entered service just be¬ 
fore we were attacked by Japan. Two 
others, Emmons and Hambleton, were 
commissioned soon afterwards. The 
Bristols carry four 5-inch guns and 
most of them have a torpedo armament 
of ten tubes, quintuply mounted. 

Two 2100-ton destroyers, Percival 
and IVatson, are listed as belonging to 
a “Special Type,” concerning which 
all details are restricted. The remain¬ 
ing 115 new destroyers will be of the 
Fletcher class, 2100-tonners designed 
as “replies" to Japan’s 2000-ton Ka- 
gero class boats, which mount six 5- 
inch guns and, according to some re¬ 
ports, eight tubes for discharging huge 
24.5-inch torpedoes. No particulars 
concerning the Fletchers have been 
released. 

The commissioning of these new 
destroyers should profoundly influence 
the course of the war at sea. Stronger 
anti-submarine and anti-aircraft pro¬ 
tection can then be given to all of our 
convoys in the Atlantic and Pacific, 
while the U-boat threat off our East 
Coast can be greatly reduced if not 
entirely eliminated. The Navy De¬ 
partment is taking no chances, how¬ 
ever, and since Pearl Harbor has 
asked for several hundred new de¬ 
stroyers and other escort types. 



U. S. Navy Official Photo 

USS Mayrant, McCall clast, has higher freeboard amidships 



U. S. Navy Official Photo 

USS Dtwty, Forragut class, has reported speed of 41 knots 
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Day After Tomorrow 

How the War-Time Workings of a Variety of Industries 
Will be Reflected in Peace-Time Operations 


A. P. PECK 

(In Tzvo Parts—Part One) 

T o wlmt extent are research, devel¬ 
opment, and invention, as prompted 
hy war-time production, being correl¬ 
ated with plans for civilian production 
m post-war days? That question ex¬ 
presses the essence of Scientific 
Vmerican's industrial survey; the an¬ 
swers to it and other queries which 
would naturally arise in any ensuing 
discussion form the basis of the present 
article. 

Hut before reporting the results of 
this survey in detail, it is desirable 
that certain things regarding it be 
fully understood First, the survey 
itself is based entirely on the premise 
that the United Nations will win the 
war. At the time of writing and from 
this point of view there is no assur¬ 
ance that this will be the case, al- 
though an inborn faith in the ability 
of the United States as a nation to 
carry through with a given project, 
no matter how long it may take to com¬ 
plete, makes it almost impossible to 
think otherwise. Thus, while some 
may place the stamp of wishful think¬ 
ing upon such a premise, the assump¬ 
tion that we will win the war—and 
then will have to win the peace—must 
be kept in mind when reading the 
following paragraphs. 

Secondly, there may arise the argu¬ 
ment that any thinking toward post¬ 
war production or post-war activities 
of any kind will of necessity detract 
just that much from the more import¬ 
ant work of the moment—winning the 
war. This is necessarily a fallacious 
argument, since it must be based on 
the assumption that the human mind 
is a machine that can be directed at 
all times along a set path. Where is 
the business executive, the engineer, 
the production man, who. face to face 
with the shaving mirror, under the 
morning shower, dozing off to sleep 
at night, does not frequently find his 
mind toying more or less casually with 
some problem far afield from his im¬ 
mediate occupation? What is more 
natural, then, that these same men, 
even though engrossed with problems 
of war-time production, should vis¬ 


ualize the effect that their present 
work will have on the future in the 
bright day after tomorrow when the 
war is over and the problems of peace¬ 
time operations once more arise? 

That such visualizations will benefit 
the entire human race is obvious. 
That they can interfere in the smallest 
amount with the war effort is a thought 
that has no real basis in fact. That 
they can even serve to stimulate 
present production is an important 
possibility, acting, as they so fre- 
quently can. as a spur to mental and 
physical activity and as an incentive 
to get the present job done so that 
the war can be won and we can get 
back to more normal work. 

Vet, despite all the things that are 
being done and have been accom¬ 
plished for post war operations, there 
are still those who feel that such plan¬ 
ning is useless. 1 rue, the planning 
is all subject to change without notice 
and what may seem perfection today 
may be in the discard by tomorrow. 
Nevertheless, any planning, so long as 
it be based on sound reasoning, is 
better than none at all There are many 
who will not agree with this. For 
example, there is the top executive of 
a huge plumbing manufacturing or¬ 
ganization who, when asked the ques¬ 
tion in the first sentence of this article, 
replied* “Not at all Then he spent 
an hour telling of his disapproval of 
many different governmental plans for 
many things \t least the government 
planning was an attempt to step for¬ 
ward and must be accepted as being 
more desirable that a “Not at all** atti¬ 
tude. 

Mayor Fiordlo H La Guardia, of 
New York City, in a quoted statement, 
recently made himself representative 
of the confusion that exists in many 
minds regarding this matter of prep¬ 
aration for day after tomorrow. “Let’s 
win this war first and discuss the 
after-war period later,” said Mayor 
La Guardia. Later, but on the same 
occasion, he suggested that the gov¬ 
ernment have a vast public works pro¬ 
gram “ready to roll into operation to 
prevent . . serious dislocation after 
the war ” How this program will 
grow to a point where it can be put 
into operation without planning is 


• SITTING at an editor's desk during sack 
times os these gives one a curious sens# of 
detached attachment with the world of 
science end industry. The editor is part 
of it all, yet, so to spook, is on "detached 
service." Across his desk pour reports from 
ell fronts—military, industrial, governmental, 
personnel. From those reports ore sifted 
materiel for publication, leads for articles, 
waste paper for reclamation, all gradually 
working toward the finished magazine that 
you see toch month. One of the leods so 
sifted resulted in the beginnings of on in¬ 
dustrial survey upon which is based the 
accompanying article, compiled after per¬ 
sonal interviews with leading industrialists, 
extensive correspondence, and mulling over 
of voluminous published materiel. 

The present article, therefore, may be 
considered os o compendium of several minds, 
brought together and woven into one run¬ 
ning story. AH that the story tells, however, 
is not in the written word. Between the 
lines there is to be found o grim determi¬ 
nation on the port of American industry that, 
come whet may, the American way of free 
enterprise will not be relinquished without 
a fight, that industry will, after the war is 
won, demonstrate once mere that it is 
capable of giving to the people of this 
notion end of the world those benefits that 
can be provided only under the proved sys¬ 
tem of democracy .—The Author. • 

something that the Mayor did not ex¬ 
plain. 

There are, however, many out¬ 
standing industrialists who have given 
serious thought to the future, familiar 
as they are with the necessity of care¬ 
ful planning of all steps that involve 
the operation of a successful business. 
These same men know, also, that all 
plans are necessarily impermanent, 
that they must be laid with an eye to 
change, that the lessons learned from 
day to day may soon outmode opera¬ 
tions that today seem basic in nature. 
Yet, in the light of such knowledge 
they are willing to voice opinions re¬ 
garding the future, to-place at the dis¬ 
posal of others their restrained opti¬ 
mism, their “know-how,” gleaned 
through years of hard-won experience 

It should be noted that the basic 
question of this industrial survey 
limits it severely—and purposely—to 
technological developments of today 
which will affect our post-war world 
No attempt has been made to assay or 
evaluate the psychological effect of 
World War II on the worker, to en¬ 
quire into the sociological problems of 
the future, or to become concerned 
with any views of the future other 
than those which can be based on the 
practical industrial developments of 
the moment. Interesting though these 
other aspects may be, they have been 
purposely avoided and left to the ten¬ 
der mercies of other researchers. They, 
of course, will have their place in the 
future, but since experience has shown 
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the vast importance of technology In 
the development of our industrial civ¬ 
ilization, it seems only right that at 
this critical moment in history due 
attention should be paid to it and to 
the part which it will play in the com* 
ing days of peace. 

the first organization to be ap* 
■ proached in the development of this 
survey was Westinghouse Electric and 
Manufacturing Company. This com¬ 
pany, like many others, is so far con- 



(pUadmc* 


G. H. Bucher, Westinghouse: "Our 
development and research programs 
are larger than ever before . . 

verted to war-time production that its 
out-put for civilian consumption is 
now an almost non-existent part of 
operations. Yet “planning for post¬ 
war operations is very definitely a part 
of the Westinghouse program today,” 
said G. H. Bucher, President of West¬ 
inghouse. “However, because the fu¬ 
ture is still obscured by clouds of war. 
the planning must necessarily be sub¬ 
ject to workable flexibility. Execu¬ 
tive meetings, held every two weeks, 
almost invariably involve discussions 
of such plans. Frequently, these plans 
take immediate form in a step for¬ 
ward in our war-time production 
processes; sometimes they must be 
shelved for the duration. And when a 
step is taken it may not necessarily 
appear to be in the direction of peace¬ 
time operations, yet it is invariably 
along the industrial path to future 
developments. 

“Probably the best way to sum¬ 
marize our present position as regards 
‘Day After Tomorrow* is to say that 
our development and research pro¬ 
grams are larger than ever before. 
This does not involve our consumer- 
goods production program which, of 
course, has been severely curtailed in 
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many fields to meet the increasing de¬ 
mands for military production. 

“Because of the need for military 
secrecy about many of the activities 
of Westinghouse, it is virtually im¬ 
possible to give exact statements on 
correlation of war-time production 
with possible civilian production in 
post-war days. We are learning many 
things in a wide variety of fields, how¬ 
ever, and every assurance can be given 
that lessons from our war-time activi¬ 
ties will have many applications later 
on.*’ 

Westinghouse is known to be en¬ 
gaged in the manufactuie of many 
kinds of war apparatus that will pos¬ 
sibly lead to new developments for 
peace For example, some time ago 
when Army officials wanted to find 
means of improving the gunners’ 
marksmanship in tanks, they came to 
Westinghouse with the problem. When 
a tank is speeding over rough ground, 
the gunner's task of hitting a given 
target may be likened to an attempt 
to thread a needle while galloping on 
horseback. Westinghouse research 
engineers produced fire-control equip¬ 
ment that resulted in considerable im¬ 
provement. This fire-control equip¬ 
ment probably can be adapted to post¬ 
war uses, with great advantages over 
the peace-time mechanism that gave it 
birth—advantages that might never 
have been realized but for the impetus 
of wartime demands. 

Another war-time development that 
may have wide uses in peace-time is a 
radio panel consisting of a layer of 
spun-glass cloth sandwiched between 
layers of fireproof, strong plastic 
Westinghouse engineers developed the 
combination to resist the stresses that 
are set up on board a battleship when 
a broadside is fired. Under these con¬ 
ditions, there is a sudden compression 
of air in below-deck compartments—* 
often sufficiently severe to shatter the 
brittle panels ordinarily used in radio 
and control instruments. 

Use of radio communication be¬ 
tween ships in war-time convoys is 
restricted, lest the signals give in¬ 
formation to the enemy. Westing¬ 
house illumination engineers have de¬ 
signed a lamp by which code signals 
can be transmitted in a horizontal, 
narrow beam not visible from alti¬ 
tudes that enemy aircraft must fly. 

In much of the war production of 
Westinghouse, of which the preceding 
paragraphs give but a sketchy idea, 
engineers have had to call on all of 
their skill and ingenuity, particularly 
in making up for the loss of materials 
on the priority list. Substitutes have 
been devised for long-accepted ma¬ 
terials and, often, substitutes have had 
to be devised for substitutes. In prac¬ 


tically every case, however, the sub¬ 
stitutes have been so efficient that in 
only a few applications has perform¬ 
ance or quality suffered; frequently 
the changes have been for the better. 

An important part of the equipment 
which the company has installed for 
war production will be available, with 
little or no change, for post-war opera¬ 
tions, Mr. Bucher believes. 

“An example of this is found in the 
manufacture of ship propulsion mo¬ 
tors,” he explained. “If the end of 
the war ends the demand for these 
motors, the same production facilities 
can be turned over to the manufacture 
of generators for peace-time use. 

“In spite of all the extra engineer¬ 
ing effort going into our work to meet 
war requirements, some improvement 
is necessarily continuing in trans¬ 
formers, generators, motors, and light¬ 
ing equipment, as well as in house¬ 
hold appliances and the multitude of 
other things, counting all the varia¬ 
tions of each, that add up to the grand 
total of over 100,000 products made 
by Westinghouse. We feel that all 
of this gives assurance that, after the 
present world debacle is over, living 
standards can again resume their up¬ 
ward climb." 

F ar different in scope from the elec¬ 
trical industry are those organiza¬ 
tions devoted to the production of met¬ 
als. Some of the steel producers did not 
feel that they could co-operate in this 
survey, apparently because their opera¬ 
tions are so basic in nature that war 
production means simply an all-around 
speed-up rather than any change in 
principles The aluminum industry, 
however, represented in this case by 
the Aluminum Company of America. 



Dr. Francis C Frory, Aluminuoi 
Company: “Out of tha most firtfla 
fitMs for aluminum in Him futur«“ 
is in fha manufacture of taxtilas 
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had much to say about the present and 
future. 

“Right now, of course/* stated Dr. 
Francis C. Frary, Director of Re¬ 
search at the Aluminum Research 
Laboratories, “we are confining all 
our efforts to the production of alu¬ 
minum for military purposes. There 
are items, however, which were just 
barely under way at the time of Pearl 
Harbor which had to be shelved for 
the duration, despite their tremendous 
possibilities. These are the items 
which should be stressed, principally 
because they have already been proved 
and are not merely idle fancies that 
come under the head of wishful think¬ 
ing. 

“Wide aluminum applications in 
architecture are about 12 years old, 
yet this field has barely been touched. 
There were a number of dramatic 
installations, such as the spandrels on 
a number of modern skyscrapers, the 
use of aluminum in decorative statu¬ 
ary, and in molding and trim, but, 
on the whole, there are many applica¬ 
tions of aluminum in architecture 
which need developing. One of these 
is the aluminum window frame for 
residential construction. We feel that 
here aluminum has a very bright fu¬ 
ture, because these frames are efficient, 
permanent, easy to handle, and present 
no problems of maintenance. The 
frames which have been installed in 
large skyscrapers in the past 12 years 
have given no trouble, and we feel 
that the same condition will prevail 
when aluminum window frames are 
adapted for home construction. 

“The first aluminum streamlined 
train made its debut in February, 
1934,” continued Dr. Frary. “Since 
that time, about a dozen such trains 
have been built and are now in ser¬ 
vice. Their performance made a tre¬ 
mendous impression upon railroad of¬ 
ficials, and they will no doubt be the 
forerunners of a great number of other 
aluminum trains. In addition, more 
aluminum will be used on freight 
equipment. Some very thorough tests 
were made with hopper cars for coal 
and sulfur transportation. Sulfur at¬ 
tacks steel rather rapidly, but has no 
effect on aluminum. All coal con¬ 
tains a certain amount of sulfur, and 
this chemical in the past has been a 
problem to railroad officials. The 
elimination of this problem by the use 
of aluminum-bodied hopper cars with 
aluminum facings may well be con¬ 
sidered at the time when aluminum 
will be again available for civilian 
needs/* 

The sinking of hundreds of mer¬ 
chant ships during the past two and 
a half years means that there is bound 
to be great and continuing activity in 


marine construction at the conclusion 
of the war. The world is and will be 
greatly in need of ships to carry on its 
commerce, and the number of these 
ships must be adequate to take care 
of world trade. Aluminum long ago 
had been found to be a desirable metal 
in marine construction. The use of 
aluminum for entire superstructures, 
boats, davits, fittings, bulkheads for 
passenger quarters, and for numerous 
other applications allows a redistribu¬ 
tion of weight in such a manner that 
the ship will function as a more effi¬ 
cient unit. It will either be lightened 
to such an extent that smaller engines 
will be needed to propel the boat at a 
given speed, thus saving fuel costs; 
or, with the same type of engines as 
formerly used, the boat, being so much 
lighter, can be propelled faster and 
reach its destination sooner, thus sav¬ 
ing time. 

Life boats also hold interest as a 
future development. As far as is known, 
there are about 70 all-aluminum life 
boats in service at the present time. 
A number of these are on European 
ships; the United Fruit Company has 
had a number of aluminum life boats 
in service for several years and is 
quite enthusiastic about them. The 
Nteuw Amsterdam, flagship of the 
Holland-America Line placed in 
service about 1937, had 22 aluminum 
life boats. Aluminum life boats are not 
only free from maintenance troubles, 
but they also serve to lessen the weight 
of the ship at a point where weight is 
not desirable; namely, near the top 
deck. The lesser weight, therefore, 
increases the stability of the ship, and 
is more practical, according to Dr. 
Frary. 

“Aluminum has been used in the 
textile field for some time,” continued 
Dr Frary, “but its applications there 
can he widely increased. In our opinion 
it is one of the most fertile fields for 
aluminum in the immediate future, 
particularly since rayon and nylon are 
enjoying an ever-increasing popu¬ 
larity. Aluminum is widely used in 
the manufacture of these textiles.” 

The art of brazing aluminum has 
been developed to a commercial de~ 
gree within the past year or so. Un¬ 
fortunately, activities in aluminum 
brazing have had to be heavily cur¬ 
tailed because of the war effort, but 
this will no doubt be a method of 
joining aluminum to be seriously con¬ 
sidered in the future. 

Mr. John O. Chesley, Manager of 
the Development Division of the Alu¬ 
minum Company of America, had this 
to say: “The aluminum beer barrel 
had a very interesting history, and we 
feel confident that it will be in great 
demand when aluminum is again avail¬ 


able for civilian purposes. The beer 
barrel got under way very slowly at 
first, but it was found to be so excel¬ 
lent a package for beer that brewers 
had begun to buy it in large quantities 
when the metal was withdrawn from 
the civilian market. A typical alu¬ 
minum half-barrel weighs only 18 



John 0. Chesley, Aluminum: “Just 
to show that we are trying not to miss 
any bets in the world to come . . 


pounds, wheieas a wooden barrel of 
the same dimension weighs 65 pounds. 
The aluminum barrel does not have to 
be pitched, since aluminum does not 
affect the taste, odor, color, clarity, or 
limpidity of beer. There are no main¬ 
tenance problems to speak of with the 
aluminum barrel. All these advantages 
combined to make this barrel a very 
desirable commodity. 

“Just to show that we are trying 
not to miss any bets in the aluminum 
world to come, we might cite one 
commodity which w T as ready for mar¬ 
keting when the war broke out and 
priorities put a stop to this type of 
product. That is the aluminum plate 
used by artists for making etchings 
and dry-points. Copper had been the 
traditional medium for more than 400 
years, but copper had certain disad¬ 
vantages which have been overcome 
by a special aluminum plate. In the 
case of copper, an artist could only 
make about 75 good prints from an 
etched plate before the plate would 
begin to break down. He could only 
make about 15 good prints from a dry- 
point. In aluminum, an edition of 250 
prints is generally possible, and in 
many cases, the edition far exceeds 
this figure. This holds for both etch¬ 
ings and dry-points on aluminum. The 
metal, furthermore, is light in color 
and, therefore, easy on the eyes. It has 
only one disadvantage: once a line 
is cut, this line cannot be eradicated 
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by the methods used with copper. The 
line is there to stay and cannot be 
changed/' 

Add to all this the new know-how 
in aluminum manufacture and fabrica¬ 
tion that is being acquired, the devel¬ 
opment of centrifugal casting of the 
light metal, the possibilities of alu¬ 
minization of steel to replace tin plate, 
and so on, and it becomes obvious that 
the civilian of the future will think of 
more than pots and pans when alu¬ 
minum is mentioned. 

%▲/elding of metals of all kinds has 
^ come so rapidly to the fore in so 
many war-production operations that 
Mr. James F. Lincoln, President of 
the Lincoln Electric Company, was 
consulted regarding his views of the 
future. "The problems which I be¬ 
lieve we are going to meet after this 
war is over," said Mr. Lincoln, "are 
two-fold : 

"First of all, there will be great un¬ 
employment because even if the call 
for goods after the war is so great to 
keep all men employed, the reshuffling 
of these men from the war industries 
to peace-time work will take some time. 
We are, therefore, planning on cush¬ 
ioning this shock to these men by 
present-day savings. 

"The second thing that will occur 
is that competition will have changed 
to a very great extent due to the exist¬ 
ence of a great many government fi¬ 
nanced organizations which will have 
much less overhead than those who 
have financed their own expansions. 

"Because of those two things it is 
our policy," continued Mr. Lincoln, "to 
now develop the new machinery or 
present-day production methods which 
will be more efficient and which can 
be used in the post-war period, and 
to get now the higher efficiencies from 
this machinery and, therefore, the 
lower cost. It is our policy also to 
develop the end product to the maxi¬ 
mum degree possible under present 
conditions. 

"We are in the very fortunate situ¬ 
ation of having a product which now 
is the same as it was before; the war 
effort is not changing the character 
of our product, so that the develop¬ 
ment of the product and the manu¬ 
facture of it is continuing for the war 
effort just as it will for the peace-time 
effort after the war is over. 

"Therefore, we are also bending our 
energies toward a reduction in cost of 
the application of the process, and to 
the elimination of a great many of the 
abuses which now exist because of 
ignorance in the field about the appli¬ 
cation of the process, so that the actual 
cost of doing tfie work will be cut to a 
minimum. 
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Coinpony: 'There it nothing that 
can keep at from hoping, which it 
alto part of our pott-war program" 

"Of course,” concluded Mr. Lincoln, 
“there are a great many unknown fea¬ 
tures facing us. For instance, there is 
no way of knowing what kind of gov¬ 
ernment we will have when this is 
over. It is rather obvious from pre¬ 
vious history that it will be totali¬ 
tarian. No bankrupt nation ever 
escaped totalitarianism. Under those 
conditions perhaps all of our planning 
will go for naught because we will be 
told by bureaucrats what to do and 
how to do it, but there is nothing that 
can keep us from still hoping, which 
is also part of our post-war program/’ 

pnespite the somewhat pessimistic 
note on which Mr. Lincoln ends 
his contribution to this survey, it is 
obvious from even the few views ex¬ 
pressed here that American industry 
is fully alive to the responsibilities 
which it faces in the day after tomor¬ 
row. In our next issue will be contin¬ 
ued our report on the unearthing of 
these encouraging views. 

• • • 

CORK SUBSTITUTE 
Ftirt Ir Prodnot 
if Sogar Cant 

Sugar cane from Louisiana has been 
called upon to take the place of 

cork from war-encircled Spain to help 
protect the nation's supply of perish¬ 
able foodstuffs. From the fibers re¬ 

maining after the sugar juices have 
been squeezed from the cane stalks, 
a new kind of cold-storage insulation 
has been developed by The Celotex 
Corporation. Its ability to keep out 


heat is said to be equal to corkboard's. 
It is cheaper, stronger, and the supply 
of raw material far exceeds all pos¬ 
sible needs of the United States and 
its allies. 

More than a year ago, as the war 
gradually strangled the flow of cork 
bark from Spain’s trees to industry in 
the United States, research men began 
seeking a satisfactory substitute for 
corkboard insulation. In the Celotex 
company's big plant and research lab¬ 
oratories at Marrero, Louisiana, across 
the Mississippi from New Orleans, 
they developed a product with all of 
cork’s useful insulating qualities. 

To match cork’s ability to slow 
down the passage of heat, the research 
men mixed the cane fibers in selected 
lengths and thicknesses, then wove 
and felted them into half-inch insu¬ 
lating boards of a low density. 

To equal cork's resistance to mois¬ 
ture, the individual fibers, before being 
felted into boards, are sterilized, 
waterproofed, and then protected from 
dry rot and fungus growths by the 
patented Ferox process. 

To provide further resistance 
against moisture, the half-inch boards 
are laminated together with weather.-. 
resistant special asphalts between lay.-' 
ers. An additional coating of asphalt 
is then applied to the outer surfaces. 
Thus, a two-inch thickness of insula¬ 
tion has five moisture-resistant as¬ 
phalt membranes, one on each outer 
surface and three between the boards. 

WAR PLANTS 
Btlig BrIH tf 
W§o4 RRd OtROCRtt 

Two new buildings for the manufac¬ 
ture of airplane engines under mass- 
production conditions have recently 
been announced as being designed to 
make use of readily available material 
and to conserve steel for other war 
purposes. 

One of these new plants is being 
erected "somewhere in Michigan," the 
other "somewhere in New Jersey." 
The first, being built by Continental 
Aviation & Engineering Corporation 
and designed by the Russell Engineer¬ 
ing Corporation, is being built of wood 
and other substitutes for critical ma¬ 
terials throughout. Exterior walls and 
piers will be of brick, and interior 
columns, trusses, and sash will be of 
wood. Mass concrete footings without 
reinforcement will be used. 

The main building, the largest wood- 
truss structure built in Michigan in 
many years, will be of one-story con¬ 
struction, except for a mezzanine 40 
feet deep across the front, housing the 
drafting room. Offices will occupy the 


154 


SCIENTIFIC AMERICAN - OCTOBER 1942 



space below the mezzanine and will be 
80 feet in depth. 

The New Jersey plant of the Wright 
Aeronautical Corporation is being con¬ 
structed of concrete by what is known 
as the “warspeed” process. It is 
claimed, that, using this process, fac¬ 
tories can not only be built more rap¬ 
idly than of wood or steel, but that, 
in the construction of a building with 
2,000,000 square feet of floor space, 
there is a saving of enough steel to 
build a Navy cruiser. 

This concrete building, designed by 
the Wright company in co-operation 
with Albert Kahn, architect, is literally 
being built from the roof down, the 
floors and walls being the final units 
to be completed. The building is a 
single-story structure with reinforced 
concrete columns and roof and unrein¬ 
forced concrete floor. The design is 
such that the building may be easily 
camouflaged and is well suited to pro¬ 
duction-line operations. 

• • • 

GLU6D—Spurs for now minesweepers being 

constructed for the United Stotes Navy 
ore hand-turned of selected spruce and ore 
glued with o synthetic resin glue. 

• • • 

GLASS BEARINGS 
Naplaoa Sapphires For 
Utt Ir Instruments 

Synthetic sapphires, used for years 
as pivot bearings in small electric 
meters, are now virtually unobtainable 
from Switzerland, former main source 
of supply. Hence there has been de¬ 
veloped in the General Electric Labo¬ 
ratories a new type of high-alumina 
content glass which can be hot-formed 
into tiny bearings which satisfactorily 
replace the synthetic sapphires. En¬ 
gineers say that, from a performance 
standpoint, there is little to choose 
between the new glass jewel and the 
sapphire for small instrument appli¬ 
cations. 

FIRE HOSE 
Now Mado With 
Hlataaai of Nubhor 

When a War Production Board 
order, earlier this year, cut the amount 
of new rubber which could be used 
in fire hose from about 17 to a maxi¬ 
mum of seven pounds per hundred feet 
in the 2-inch size, and correspond¬ 
ingly in other sizes, it had the imme¬ 
diate effect of making it impossible 
for manufacturers to supply hose meet¬ 
ing the standard of Underwriters’ 
Laboratories and the specifications 
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under which thousands of cities have 
been ordering such hose. 

To help remedy this situation, 
Underwriters’ Laboratories, after con¬ 
siderable experimentation and research, 
developed an emergency alternate spe¬ 
cification for fire hose and manufac¬ 
turers are now supplying hose built to 
the new specifications. 

This new hose will handle equally 
as well as hose meeting Underwriters’ 
Laboratories’ regular specifications, 
the main difference between the new 
and the old hose being that the new 
hose will probably not last as long. 
Otherwise the performance character¬ 
istics remain much the same. 

HARO RUBBER 

Will Staod Btlatlvily 
High Tinporotam 

Development by its research labora¬ 
tories of a superior type of hard rub¬ 
ber made from Ameripol, the synthetic 
rubber which its chemists created, is 
announced by The B. F. Goodrich 



Synthetic: extruded, molded 


Company. According to a report just 
issued, the new synthetic hard rubber, 
before softening, will stand tempera¬ 
tures ioo degrees, Farenheit, higher 
than the best hard rubber made from 
natural crude. It is expected that the 
new development will extend the field 
of hard rubber, since it overcomes 
many of the limitations which had 
restricted the service of this type of 
rubber under extremely severe condi¬ 
tions. 

LASQUER CONTAINERS 
Prototod ly AMHtoa of 
Orgaaio Ohoarigal 

The tendency of clear lacquers, al¬ 
coholic shellacs, and nitrocellulose solu¬ 
tions to corrode plain steel containers 
can be overcome by the addition of 
small quantities of a new organic 


chemical. This suggests interesting 
possibilities for lacquer packaging dur¬ 
ing the current limitations on tin sup¬ 
plies. Because of the relatively low 
cost of the new chemical, it is believed 
that its use may continue after the tin 
shortage is relieved. 

The chemical, it is explained, reacts 
with the metal surface of the container 
to form an insoluble film, which, though 
of microscopic thickness, is sufficient 
to afford the necessary protection. Be¬ 
cause of the nature of its formation, 
the film is self-mending in case of 
breaks. In normal clear lacquers, 
about one-half ounce of the chemical 
per gallon of lacquer is sufficient to 
produce the desired effect. 

SILVER USES 
Bolag laoroasotf 
la Elootrloal Egalpaioat 

Just as Pizarro, conqueror of Peru, 
once shod his horses with silver in an 
emergency, engineers are now using 
the precious metal instead of tin, cop¬ 
per, and other scarce materials in 
electrical apparatus. 

There is at least a little silver now, 
according to Harry A. Winne, Vice 
President of General Electric Com¬ 
pany, in almost every motor, genera¬ 
tor, transformer, or other piece of 
apparatus made by the company for 
the war. 

‘Tn many cases the use of silver adds 
to the cost, a consideration secondary 
to production at the moment,” ex¬ 
plains Mr. Winne, who is in charge of 
apparatus design engineering. “In 
such instances, its use is probably 
temporary. 

“On the other hand, the use of silver 
in current-carrying contacts and in 
brazing alloys frequently results in an 
improvement in quality sufficient to 
justify the greater cost, and so for 
these purposes its use will not only 
continue after the war but probably 
will increase.” 

Silver is replacing tin in soft sol¬ 
ders, alloys which require compara¬ 
tively low temperatures in joining 
metals. In the past, these alloys 
have had a relatively high tin content, 
ranging from almost pure tin to a very 
common composition of 40 percent tin 
and 60 percent lead. Today, however, 
solders in wide use range from 20 per¬ 
cent tin, 1 percent silver and 79 
percent lead, to 97.50 percent lead and 
2.50 percent silver. 

Substitutions of silver for copper 
are being made in brazing alloys, 
which require high temperatures for 
joining metals. One type of brazing 
alloy, widely used before the war, was 
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composed mainly of copper, the re¬ 
mainder being silver and phosphorus. 
Now alloys with copper content as low 
as 16 percent are in general use. A 
typical alloy consists of 50 percent 
silver, 16 percent zinc, 18 percent cad¬ 
mium, and only 16 percent copper. 

Aside from saving tin by reducing 
the tin content of solders, brazing 
technique is now widely replacing soft 
soldering to conserve tin and copper. 
Brazing also, chiefly because of the 
silver present, is often quicker, more 
reliable, and produces stronger joints. 

• • e 

LAMPS—The ordinary small Westinghouie 

Mazda lamp owas much of Its lighting 
efficiency to the exactness of the diameter 
of its tungsten filament wire. This wire is 
so thin it is measured by weighing it on 
scales accurate to within 40 billionths of a 
pound. These Kales are sensitive enough 
to weigh a penciled signature. 

a a a 

FREEZING 
Of Machine-Teal Parte 
Has Many Advantages 

Of interest and importance to 
science, industry, and business is the 
development and perfection of the new 
Deepfreeze Santocel extreme low 
temperature metal chiller, manufac¬ 
tured by Motor Products Corporation. 

Among the numerous applications of 
the metal chiller, made in portable 
form for ease and economy in use, is 
contraction in compound fitting of 
metal parts. This facilitates slide fits 
in assembly operation, relieves strain 
and possible fractures. Exhaustive 
tests by competent authorities also in¬ 
dicate that sub-zero tempering and 
stabilization of high-speed tool steel 
will produce a combination of harden¬ 
ing, strength, and ductility unobtain¬ 
able by ordinary hardening or temper¬ 
ing. Therefore, the freezing system 
should have extensive use in the air¬ 
craft industry and by machinery 
builders, tool makers, automotive 
manufacturers, and so on. 

In one of our illustrations is shown 
a freezing installation in a large ma¬ 
chine-tool plant doing extensive war 
work. The operator is inserting a 
machine-tool spindle in the unit. 
This is done so that costly anti-friction 
precision bearings can be assembled 
easily and permanently without dam¬ 
age. This is of particular importance 
today because ma^iine-tool manufac¬ 
turers have been forced to employ some 
unskilled help; in assembling bearings 
with a drive-lit to shafts, care must be 
taken not to damage the bearing which 
is both costly and difficult to replace. 


—SCIENCe IN INRUSTRm— 

The bearing shoulder of the shaft 
shown is approximately two Inches in 
diameter and can be shrunk .001 to 
.0015 of an inch in 40 minutes at 50 
degrees below zero. 

Another use for the portable unit in 
this large machine-tool plant is shrink¬ 
ing steel sleeve type bearings used in 
cast-iron fixture housings for support¬ 
ing and guiding precision boring 



Freezing a spindle 


spindles for airplane boring machines. 
The bearings are usually made .0005 of 
an inch oversize, or are longer than 
the bore in the cast-iron housing. The 
bearings are frozen to shrink suffi¬ 
ciently so that they can be placed in 
the housing with ease. When room 
temperature is again reached, the bear¬ 
ings will have expanded to an accu¬ 
rate and tight fit. 

LEAD BEARINGS 
May Prove to be Superior 
to Tie Alleys 

A way to meet the tin shortage as it 
threatens one of the most important 
applications of this highly strategic 
metal is being investigated by en¬ 
gineers who believe they have now 
found ways to produce alloys of lead 
to take the place of tin alloys in bear¬ 
ings. 

One of the most gruelling trials of 
these new lead alloys for bearings is 
being conducted at The Cooper- 
Bessemer Corporation, according to 
Ralph Boyer, chief engineer. 

“Alloys with lead as the base metal 
have been put into bearings of the 
corporation’s Diesel engines and air 
compressors, and from all indications 
they are doing very well,” the en¬ 
gineer said. “About a year of testing 


will be required, however, to prove 
conclusively that lead is an adequate 
substitute. We have run our tests for 
the last several weeks. 

“We have been forced to turn to lead 
as a base metal in place of tin, and now 
there is every indication that lead will 
produce better bearings than we have 
ever had before.” 

The present importance of tin in 
this application is brought out by the 
fact that bearings in every automobile 
being driven in the United States con¬ 
tain on an average about 7% pounds 
of this metal, the bearings containing 
between 88 and 90 percent tin. 

SUPERSEDED 
Riveting Machines Replaced 
by New Welders 

Evidence of how rapidly production 
techniques on war jobs are changing 
is given in the story of the giant rivet¬ 
ers, only a year old, which soon will 
have outlived their usefulness in tank 
work. 

Developed and built last year by 
one automotive company for its tank 
job, these giant machines are being 
laid aside because of the Army’s re¬ 
cent decision to switch from the riv¬ 
eted to the all-welded tank. 

To employ in tank production the 
cold-riveting process that had previ¬ 
ously proved successful in automobile- 
body riveting, this company designed 
huge horseshoe-shaped riveters to do 
the job. Some stationary and others 
brought into position by overhead 
cranes, these machines exerted as much 
as 100 tons of pressure in squeezing 
rivets into place. 

Frictional heat induced by this tre¬ 
mendous pressure expanded the nickel 
steel rivets and improved their 
strength, whereas in the previous 
method of heating and hammering, 
some of these qualities were lost. 

This method was so successful that 
more than 95 percent of the rivets used 
in the tank hull were inserted by cold 
riveting. Hot rivets were used only in 
the tight spots that would not allow 
entry of the large machines. 

Yet, experience gained from major 
# tank battles such as took place in the 
Libyan desert last year prompted Army 
officials to switch from the riveted 
to all-welded tanks. One of the major 
advantages of the new model tank will 
be the ability of the all-welded hull’s 
curved surfaces to deflect projectiles 
more readily. 

Thus the giant riveters, which cost 
thousands of dollars to build, must be 
laid aside. They will, however, be 
made available for other war work.— 
Automotive War Production . 
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SCIENCE IN INDUSTRY 


INDUSTRIAL 

TRENDS 


TOWARD BETTER NUTRITION 

he food that people all over the wot Id eat, and the im¬ 
portant industries which produce that food and make it 
available to the general public, are, without a doubt, going 
to be greatly and favorably influenced by a development 
that is largely an outgrowth of the present war. This 
development, the dehydration of a large variety of foods, 
was dealt with in its technical aspects in our issue of July, 
1942. In even the short space of time that has elapsed since 
that article appeared, the industry has advanced measurably 
in its endeavor to provide greater quantities and a wider 
variety of foods than ever before. 

When you think of dehydrated foods, don't think of them 
as being in the class of dried peas and beans, prunes, and 
similar staples of long familiarity. The dehydrated foods 
of today are as different from these old standbys as jerked 
l>eef is from a fine porterhouse. Not only are they different 
in their advantages but also in their qualities that show up 
in the final test of eating. Obviously, the main points that 
arc aimed at in dehydration are the elimination of bulk and 
weight, the retention of all possible food values, and reduc¬ 
tion of spoilage. In the older methods of drying foods, 
only some 50 percent of the water was driven out and 
spoilage was merely retarded; by modern methods it is 
possible to eliminate as high as 90 percent of the water 
or more and to so arrest the factors which induce spoilage 
that the foods so processed can be kept under almost any 
climatic conditions for months. 

Our former article on this same subject told of cabbages 
that were dehydrated and compressed to small disks which, 
upon soaking and heating, resumed the appearance of the 
original, with all the aroma and flavor so appealing to the 
healthy appetite; of carrots, peas, and beans about which 
the same thing can be said. By now the list has been ex¬ 
panded to include almost every vegetable and fruit in com¬ 
mon demand, plus eggs, butter, some meats, and even clams 
and oysters. 

Some processes of producing modern dehydrated foods 
depend on dividing the food into small particles and sub¬ 
mitting these to heat and controlled atmospheres by one 
means or another Thus the natural moisture in the cells 
of the foods is quickly and almost completely driven off. yet 
the cellular structure of the materials is not affected Here¬ 
in seems to lie the secret of retaining the food value and 
flavor so highly important to the ultimate consumer Tt 
appears that the rapidity of driving out the moisture also 
seals in those elements in the foods that furnish such factors 
as vitamins and essential oils, and excludes the bacteria 
which contribute to spoilage 

All this is not quite so simple as it may seem, yet to 
date many of the problems involved have been solved. Each 
species of fruit and vegetable requires different handling 
during the drying process, and even different methods of 
applying the heat to obtain the best result In some cases 
the finely divided material is placed on trays in ovens, in 
others it is applied to the outside of heated revolving drums. 
Some foods dehydrate best when they are placed in small 
trays that, hooked together like a train of cars, are hauled 
through hot tunnels. 

So much for the technical side of the increasingly im¬ 


portant dehydrated food situation; what about the industrial 
side ? It took the war to bring the industry to its feet and 
start it ahead. Our armed forces require tremendous quan¬ 
tities of food, quantities which, in many cases, have to be 
shipped long distances with assurance that they will reach 
their destination without spoiling. Weight and bulk, also, 
have to be reduced to a minimum to conserve valuable cargo 
space. Into this niche fell dehydrated foods. They fulfilled 
every physical requirement in a highly satisfactory manner. 

Despite all the advantages that dehydrated foods offer, 
the industry itself is still relatively small, largely because 
it lacked public acceptance until the circumstance of war 
forced recognition of it. Thus, at the time of writing, there 
are reported to be only 25 active producers of dehydrated 
foods of all kinds on a commercial scale although it is said 
that 132 concerns are in the process of getting ready for 
production. Membership in the National Dehydrators 
Association is now 40 as compared with only 12 in January, 
1942, Then, too, there are the concerns which are now 
producing or planning to produce the equipment used by 
the dehydrators, container and packaging manufacturers, 
and the various suppliers, all of whom form a necessary 
part of the whole industrial picture. 

It is impossible to be too definite today about production 
figures of any type, yet it can be revealed that total business 
in the dehydrating field was only $10,000,000 in 1941. In 

1942 it is estimated that this will increase 10-fold and that 

1943 will see still greater increases. 

What this means for the future is not difficult to visualize. 
After the industry has served the armed forces through to 
the days of peace, its products will be used to feed the 
millions in devastated countries, its methods will be ap¬ 
plied to smooth out the peaks and valleys of crop production 
throughout the world, and it will contribute largely to the 
abolition of the under-nourishment that is so prevalent in 
this country and abroad. This means of preserving foods, 
now being brought to a fine point of perfection, will indeed 
be the basis of an industry that can go far to remove the 
blight of hunger from every land and to solve many of 
the problems that have faced every phase of the food in¬ 
dustry in the past. 

WHAT ABOUT THE AIRLINES? 

Recent announcement by the War Department that the 
airlines of the United States will continue under private 
ownership settles, for the time being, an important question 
about our air-transport industry. As is well known, of 
course, many passenger transport planes have been taken 
over for military use, leaving the airlines as a whole with 
only sufficient equipment with which, when operated on a 
faster turn-around basis, to continue operations on an air- 
milage reduction of 45 percent. 

What, then, is the trend of an industry that is so im¬ 
portant to business travel, yet is of even greater importance 
from the standpoint of military operations both here and 
abroad? Present indications are that the airlines tnav 
regain some of their equipment. This will become possi¬ 
ble as plane production for military purposes steps up still 
further and current demands are satisfied With more 
planes available, it is entirely possible that schedules on 
commercial lines mav be restored to their previous condi¬ 
tion, or even expanded to greater proportions than ever 
before When this conics about, the airlines, with knowl¬ 
edge recently gained of improved maintenance procedure, 
and efficient utilization of equipment, will be in a better 
position than ever to provide the fastest possible means of 
transportation to all of our industrial fronts. 

—’SUc SdUou 
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ASTRONOMY 


Cometary Tails 


. Added Light on an Old Perplexity: The Force 
Which Drives the Gases from the Nuclei 


HENRY NORRIS RUSSELL, Ph.D. 

Head of Hit Department ef Astronomy and Director off Hie Observa¬ 
tory at Princeton University. Research Associate off the Mount 
Wilson Obs ervatory off the Carnegie Institution off Washington 


A few months ago (January 
1942) we had occasion to 
speak of some recent results which 
had been derived by the spectroscopic 
study of molecules in astronomical 
bodies—comets among them. Some of 
the problems which were then puz¬ 
zling have since been cleared up, and 
the story is worth telling. 

First, as regards the composition 
of cometary gases: Dr. Swings, the 
Belgian astrophysicist now at the 
Yerkes Observatory, has identified 
three emission lines in cometary spec¬ 
tra, at 4231, 4238, and 4254, with 
strong lines in the principal band of 
the ionized molecule CH+, which was 
detected last year in interstellar space. 
Some fainter lines in the ultra-violet 
are probably due to another ionized 
molecule, OH+, while good argu¬ 
ments can be advanced for attributing 
the fairly conspicuous unidentified 
lines near 4050 to NH+. This last 
interpretation can be verified only by 
production of the spectrum of this 
molecule in the laboratory—which 
presents a challenge to experimenters 
that, in normal times, would not long 
go without notice. 

The list of molecules so far ob¬ 
served spectroscopically in comets 
looks very queer to the student of 
chemistry. It includes CH, NH, OH, 
CN, C 2 , and also CH+, CO+, N 2 +, 
and probably OH+ and NH~h None 
of these ten “molecules” is what the 
chemist would ordinarily call by that 
name. They are all fragments of mole¬ 
cules of the familiar kind and in an 
ordinary book on chemistry the first 
five would be called “free radicals” 
and the others “ions.” In the labora¬ 
tory, they are all “unsaturated”— 
eager to combine with anything avail¬ 
able that comes near, and so form 
stable molecules of the common sort. 

Dr. Swings points out that, though 
they are not chemically stable in the 
sense that they can persist in an en¬ 
vironment full of other molecules and 
atoms, they* are physically stable— 


that is, they have no tendency to 
break up of their own accord into 
separate atoms. On the contrary, the 
atoms which compose them are firmly 
bound together. They are still very 
ready to pick up other atoms or mole¬ 
cules—if they get a chance. But the 
gaseous parts of a comet are of such 
exceedingly low density that collisions 
of one molecule with another must be 
almost completely absent. The unsatu¬ 
rated molecules remain as they are, 
not because they won’t combine with 
others, but because they don’t get a 
chance. 

there may be plenty of molecules 
■ of the familiar types, such as H 2 0, 
CH 4 , and NH 8 , on comets, but we 
could not detect them if they were 
there, for the spectral bands which 
they would emit lie well out in the ul¬ 
tra-violet and are hopelessly con¬ 
cealed from us by the opacity of the 
Earth’s atmosphere for such short 
wavelengths. 

In fact, it appears necessary to as¬ 
sume the existence of these familiar 
gases in comets in order to explain 
that of the observed molecular frag¬ 
ments. The latter, as Swings points 
out, cannot exist in the solid particles 
which compose the main portion of the 
comet. If these particles are heated, 
when they come near the Sun, oc¬ 
cluded gases may escape from them; 
but these will have saturated mole¬ 
cules of the familiar kind; Something 
else is needed to break them up, and 
this is almost certainly shortwave ul¬ 
tra-violet light emitted by the Sun. 
In many cases the absorption of such 
light may raise a molecule into an 
unstable state which automatically 
breaks in two. The fragments some¬ 
times fly apart at high velocities with 
energy derived from the absorbed 
light. 

Swings uses this to explain the 
long-known and perplexing phe¬ 
nomenon that the gases which form 
a comet's head sometimes escape from 


the nucleus with high velocity. No 
pressure sufficient to produce such 
speeds could conceivably occur in so 
rarefied a medium, but dissociation of 
the sort just described would account 
for it fully. The effect might be ex¬ 
pected to be different for different 
molecules. In fact, CN is driven to a 
considerable distance from the nucleus, 
while CO+ stays close to it until 
light-pressure drives it off into the 
tail. This suggests that the dissocia¬ 
tion process which forms the first 
is much more violent than for the sec¬ 
ond. 

Once formed, these fragments find 
themselves in a region of such low 
density that they have very little 
chance of meeting any others. They 
are exposed only to the stream of ra¬ 
diation from the Sun, which fills all 
interplanetary space in its vicinity. If 
the molecules were capable of further 
dissociation by such radiation, it would 
not last long; but a molecule which 
escapes further breaking up may 
nevertheless absorb sunlight, get into 
a state loaded with energy and emit 
this again either as light of exactly 
the same wavelength, or as a closely 
associated line in the same band. This 
resonance process does not wear out 
the molecule and may be repeated in¬ 
definitely. There has been little doubt 
that the emission lines in cometary 
spectra are produced in this way; 
and now Swings presents a very con¬ 
clusive proof. The emission of any 
particular bright line—say in one of 
the cyanogen bands—by gas in a 
comet means that cyanogen molecules 
had absorbed from sunlight, but a 
minute fraction of a second earlier, 
either this line or the closely associ¬ 
ated one. The amount of light thus 
abstracted from the Sun, though 
enough to make the comet visi¬ 
ble or even conspicuous on a dark 
sky, is too small to produce per¬ 
ceptible dark lines in the solar spec¬ 
trum if the comet should pass be¬ 
tween us and the Sun (as Halley’s 
comet did in 1910). 

I^ow these lines of the cyanogen 
band fall in a region of the solar 
spectrum which is full of wide and 
strong dark lines—produced by ab¬ 
sorption in the Sun’s atmosphere by 
iron and other elements. A cyanogen 
molecule in a given state of rotation 
has two absorption lines. If both of 
these fall within wide dark solar lines, 
very little energy will be fed into this 
particular molecular state from the 
sunlight, and the corresponding emis¬ 
sion lines in the comet’s spectrum 
will be faint. But if one or both of 
the absorption lines fall in bright 
regions of the solar spectrum, the 
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emission lines from this state will be 
strong. In this way it is found that the 
apparent division of the cyanogen 
bands into two parts, one emitted 
by very slowly rotating molecules and 
another by those rotating much faster 
(of Which we spoke last January) can 
be explained by the fact that molecules 
rotating at intermediate rates have 
their absorption lines falling on wide 
dark lines in the solar spectrum, while 
the others do not (at least to the same 
degree). The hypothesis that there 
are really two groups of molecules, 
one rotating fast and one slow, can 
now be abandoned. 

Just what the average rate of rota¬ 
tion of a molecule—and hence the 
temperature of the cometary gas—may 
be is harder than ever to determine, 
but it is little, if any, above 300° K— 
that is, “room temperature.” 

When a comet is rapidly approach¬ 
ing the Sun, or receding from it, the 
positions of its absorption lines are 
shifted relative to the solar spectrum. 
In some cases this changes the inten¬ 
sity of the sunlight available to excite 
the resonance lines. Differences have 
been observed in the intensities of de¬ 
tails of the cyanogen bands in differ¬ 
ent comets which are fully explained 
by this. No more satisfactory proof 
that the radiation of comets is excited 
by the absorption of light from the 
Sun could be desired. 

qand-spectra, as is well known, en- 
® able us to distinguish between the 
different isotopes of the same element. 
Carbon, for example, has an abundant 
isotope of mass 12 and a rarer one of 
mass 13. The molecule C 12 C 12 is re¬ 
sponsible for very strong bands in 
comets. Three bands of C l2 C 18 lie 
clear of these stronger ones, and have 
been observed, though faint. The 
heavier isotope is therefore the less 
abundant in comets, as it is on earth 
and in the red carbon stars. 

These carbon bands do not show 
the remarkable gaps, or faint regions, 
which the cyanogen bands do. They 
fall in a region where the solar spec¬ 
trum has only weak lines (compared 
with the ultra-violet where the cyano¬ 
gen bands lie) so that this is as might 
be expected. It appears, however, that 
the faint bands of OH+, which fall in 
a region full of strong solar lines, 
are subject to irregularities of inten¬ 
sity. 

All the cometary gases which have 
so far been observed are composed 
of four elements—hydrogen, carbon, 
nitrogen, and oxygen. In some comets 
which have come near the Sun, and 
been more strongly heated, the sodium 
lines have appeared. One of the trag¬ 
edies of spectroscopy is that the 
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Comet bond spectrum, 3000—6400 


great Comet of 1882 appeared before 
modern methods of photographing the 
spectrum existed. It came within a 
million miles of the Sun, and must 
have been hot enough to volatilize 
anything. Its spectrum at that time 
was examined by one or two visual 
observers, and seen to be full of bright 
lines, but no more is known. It was 
bright enough to have been observ¬ 
able with the most powerful specto- 
graphs. Ten minutes with a modern 
instrument might have given us infor¬ 
mation for which we may now have 
to wait till this comet returns, after 
some 600 years. Most of the other 


elements which are known to be 
abundant in the Sun and stars have a 
very poor chance, if any of showing 
up in the spectra of comets at ordinary 
distances from the Sun, The metals 
and their silicates are not vaporized 
or even melted. Helium and neon are 
very abundant, but their resonance 
lines are in the extreme ultra-violet 
and unobservable. It is probable that 
their atoms, if present near a comet, 
would be subject to very little light- 
pressure, as the solar spectrum is weak 
in these regions, so that they would 
not go into the tail, though they would 
diffuse away into space from the 
head. 

Sulfur forms compounds which, 
like those of oxygen, have bands in 
the accessible region of the spectrum. 
When these have been well enough 
observed in the laboratory, it would 
be interesting to look for them in 
comets, though they might be very 
faint. 

It is hardly practicable at present 
■ even to estimate the quantitative 
abundance of the elements in the com¬ 
etary gases. Apart from the question 
of the intensity of the solar spectrum 
in the region where absorption oc¬ 
curs, we would need to know the ab¬ 
solute absorbing power of the mole¬ 
cule for each line before we could 
calculate how strong they ought to 
look. An interesting example of this 
is found in interstellar absorption. The 
lines of neutral iron, recently de¬ 
tected, are even fainter than the 
strongest line of neutral calcium. But 
it is known that the absorbing power 
of a calcium atom for this line is very 
much greater than for all the other 
lines put together, which it absorbs 
when in its normal state. For iron, 
however, laboratory measures show 
that the absorbing power for the ob¬ 
servable lines is less than two per¬ 
cent, on the same scale. As regards 
detection by interstellar lines, iron is 
therefore at a disadvantage of SO to 
one, compared with calcium. Not 
much is yet known about the absorb¬ 
ing powers of molecules, but there is 
good reason to believe that it is much 
greater for the CN molecule than 
for OH—at least, for the observable 
bands. The fact that the hydroxyl 
bands are weak in comet-spectra com¬ 
pared with the cyanogen bands does 
not prove that cyanogen is more 
abundant. 

A great deal of very interesting 
and probably remunerative work re¬ 
mains to be done on the spectra of 
comets. Unfortunately, it is only for 
a small part of the time that comets 
bright enough to be observable with 
high dispersion arc visible. 
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HEALTH SCIENCE. 


Refrigeration For Insanity 

Hibernation at Lowered Temperatures Promises 
Value as a Treatment . . . Delayed by the War 


BARCLAY MOON NEWMAN 

T he most promising of all the re¬ 
searches that have been under¬ 
taken in the clinics that use refrigera¬ 
tion of the whole body as a medical 
measure has, unfortunately, been tem¬ 
porarily postponed by the war. For 
the first time this new therapy, popu¬ 
larly known as human hibernation 
and technically as hypothermia, has 
apparently found a definite, valuable 
application—in treating insanity, par¬ 
ticularly schizophrenia or dementia 
praecox. Results in the cases studied 
have been remarkable, so that more 
extensive investigation of the possibili¬ 
ties and limitations of this treatment 
will surely be forthcoming at the war’s 
end, if not before 

Decidedly a milder and less risky 
procedure than insulin shock, a treat¬ 
ment for insanity that was developed 
several years ago, hypothermia gives 
evidence of being more effective. Cases 
that did not respond to shock therapy 
have been markedly benefited by the 
hibernation treatment. 

The modern psychiatrist already has 
been able to prove a great point: that 
mental illness need no longer be re¬ 
garded as hopeless. Succeeding to an 
inspiring degree where centuries of 
effort went for nought, the new psy¬ 
chiatry has improved the mental con¬ 
ditions of thousands, and has effected 
some actual cures. Through insulin 
or metrazol shock, many schizophrenics 
have been restored to a practically 
normal state—though, too, there have 
been many failures and relapses. Hope 
for restoration under these treatments 
is generally limited to the first years 
of illness, presumably before the course 
of the disease has brought about ir¬ 
reparable degeneration and actual 
structural changes in the brain. On 
the other hand, there have been too 
many accidents—fractured vertebrae 
—during the violent convulsions oc¬ 
casioned by the treatment. Both in¬ 
sulin and the other commonly used 
drug, metrazol, notoriously often dam¬ 
age the brain tissue—though the very 
effectiveness of the treatment may 
be the result of structural changes 
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that cut the activity of overactive cen¬ 
ters. To many psychiatrists this is a 
dubious procedure. Dubious for a sim¬ 
ilar reason is the actual removal of 
cores of tissue from the brain, an op¬ 
eration now being tried here and there 
in “hopeless” cases and overenthuSi- 
astically described in popular articles 
despite the protests of the American 
Medical Association. Insulin or nietfja- 
zol shock for schizophrenia, and fever 
therapy for brain syphilis, have never- 



Courtaty Thtrm-o-Kight Product* Co. 

Instead of a bed of cracked ice 
o thermostatically controlled elec¬ 
tric refrigerator moy be used 

theless more advantages than disad¬ 
vantages, and have justifiably been 
established in medicine. If, however, 
discovery of equally effective but 
milder, safer therapy can be made .... 

So ran the train of thought in the 
minds of two Harvard Medical School 
psychiatrists, John H. Talbott and 
Kenneth J. Tillotson. Well up the 
temperature scale, Talbott had made 
important researches on heat cramps 
and the scientific evaluation of the ill 
effects of heat upon workmen. He 
and Tillotson, like every alert medical 
scientist, had been struck by the recent 
bold venture of Dr. Temple Fay into 
the strange world of refrigerated life 
in the treatment of cancer. Though 
beneficial in a limited number of cases, 


human hibernation as a treatment for 
this disease was not winning extensive 
application. Obviously, judgment of 
its value in cancer must await decades 
of further study. Also, just as with 
insulin shock and with metrazol 
therapy, both of which were first used 
on drug addicts, human hibernation 
could be applied in the treatment of 
morphine fiends. A few addicts pain¬ 
lessly hibernated through the first, 
usually dreadful, days of deprivation 
of their narcotics. Here, again, some 
additional alteration in the nervous 
system is induced by the treatment. 
The addict loses his craving, at least 
for a long period after refrigeration 
Similarly, in tests with cancer patients 
who were suffering intense pain, a 
mysterious nervous change is brought 
about by hypothermia. Though no 
drug is administered, the patient often 
is free of all pain, sometimes for 
months after the stay of a few days 
in cold storage. 

Talbott and Tillotson looked up the 
published records of Fay and his 
Temple University associate, Lawrence 
W. Smith, professor of pathology, 
who summarized the effects of pro¬ 
longed hypothermia on normal tis¬ 
sues, including brain cells, as follows: 

“Only rarely are significant struc¬ 
tural changes observed in normal tis¬ 
sues even when subjected to prolonged 
local refrigeration for as much as five 
and one half months Under general 
refrigeration such changes as do occur 
are insignificant.” 

H ypothermia, concluded Talbott and 
Tillotson, acts like an anesthetic 
and does not shock the patient as do 
large amounts of insulin or metrazol 
Like insulin and metrazol, hypothermia 
is associated with a significant altera¬ 
tion of the internal environment of the 
tissues. We have become accustomed in 
recent years to thinking of the treat¬ 
ment of mental disorders in terms of 
procedures which produce profound 
alteration of the internal environment 
of the body. But insulin and metrazol 
cause demonstrable structural changes 
and perhaps irreparable damage Hy¬ 
pothermia does not cause such damage 
or any demonstrable change in the 
structure of brain cells. 

The two psychiatrists, aided by a 
generous grant from the Lucius N. 
Littauer Foundation, carefully learned 
the medical intricacies of general re¬ 
frigeration and turned for facilities to 
the medical research laboratory of the 
Massachusetts General Hospital, where 
many famous discoveries have been 
made. (The Corn Industries Research 
Foundation supplied additional aid.) 
They selected patients who had not 
responded to insulin or metrazol. 
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The majority were negativistic, 
showing the aversion response to all 
social contacts and communications. 
Some were irritable, aggressive, im¬ 
pulsive, and for the most part, in 
extreme psychotic states, represent¬ 
ing that seemingly unsurmountable 
barrier between reality and unreality, 
in which fantasy and confusion seem 
to produce a mental state with extreme 
negativism and a struggle even against 
the factors fundamentally essential to 
the organism’s life, such as the taking 
of food. 

All patients had been diagnosed by 
five or more psychiatrists as schizo¬ 
phrenic. They were all physically nor 
mal. 

Miss P. M., aged 38, had been sick 
for eight years. Her clinical course 
was unaffected by refrigeration. 

kiiss b. r., aged 41, had been a 
schizophrenic since the age of 21. 
For the last ten years she had done 
no more than vegetate. She did not 
respond. 

Miss S. E. f aged 29, had been men¬ 
tally ill for more than four years. In 
1938 she had received two series of 
insulin shock treatments, resulting in 
only temporary improvement. On June 
12, 1940, refrigeration was tried. Her 
temperature was maintained below 98 
degrees for a total of 38 hours during 
the first treatment, for 34 hours it 
was kept below 95, and for seven 
hours it was below 80, actually fall¬ 
ing for a short time as low as 75. She 
was drowsy and unco-operative for the 
first day after being warmed up again 
Then for two days she was mentally 
clear—not only displaying a close ap¬ 
proach to normal responsiveness but 
even becoming co operative. She evan- 
escently exhibited a surprising insight 
into her condition and vouchsafed that 
she must have been confused for some 
time. All who saw her believed that 
she was better than she had been for 
more than two years. But after 48 
lucid hours she reverted to her former 
state. 

A second treatment followed on 
October 12. Twenty-nine hours of 
hypothermy brought only disappoint¬ 
ment to the psychiatrists. 

A third treatment was given in 
November, and refrigeration was pro¬ 
longed to 54 hours, though the mini¬ 
mum thermometer reading was 87 de¬ 
grees. After 12 hours of restored 
warmth, she became mentally alert, 
oriented, able to carry on a normal 
conversation, yet somewhat suspicious 
for three days. Since then she has 
been more responsive and co-operative 
than before treatment, though main¬ 
taining only partial contact with real¬ 
ity. 


Miss H. 1, aged 37, sick since 1923, 
had received several insulin shock 
treatments without benefit. Refriger¬ 
ated for 33 hours, she improved mark¬ 
edly through five days, being pleasant, 
co-operative, appreciative of things 
done for her. But she revetted to her 
former state on the sixth day. Three 
months later, she was made hypo¬ 
thermic again—for 68 hours. As her 
tempeiature was allowed to re ap- 
proach normal, she became mentally 
clear and carried on a lively conversa¬ 
tion about many topics in a logical and 
coherent manner—but only for six 
hours, until her temperature reached 
95, when she became confused again 
The next day she became lucid again, 
and for a day and a half gave every 
appearance of a normal and completely 
recovered individual. She wrote a 
letter to her mother and father She 
was sociable, courteous, and an inter¬ 
esting conversationalist. Then she 
slipped back into her mute psychotic 
state. 

If you will note the ages of these 
patients and the durations of their 
sickness, you may conclude that the 
response, if any, is disappointing in 
older, chronic cases. Yet a discovery 
is obvious. The mentally ill do re¬ 
spond. Presumably, as is speculated in 
regard to failures with insulin and 
metrazol shock, cases of long standing 
suffer irreversible brain-cell changes 
Younger, newer cases provide con¬ 
firmatory evidence. 

S. R., aged 16, was first hospital¬ 
ized in April 1940. In July, his body 
was sent below normal warmth for 27 
hours, below 95 degrees for six hours, 


and to a low of 92. During the suc¬ 
ceeding four months he improved. 
His hallucinations and queer ideas 
vanished, yuiet, polite, friendly, he 
was discharged as sufficiently improved 
to live at home. 

M iss m. f., aged 25, had had symp¬ 
toms for about ten years but was 
first diagnosed as frankly schizophrenic 
in April 1939. Neither insulin shocks 
nor metra/ol altered her state. On 
July 29, 1940, general hypothermia 
was tried. Her temperature was kept 
below 98 degrees for 29 hours, and 
below 95 for 22 hours, at one time 
reaching a minimum of 83 “The ad¬ 
justment of this patient outside the 
hospital,” Talbott and Tillotson re¬ 
port, “had been unsatisfactory because 
of hallucinations and ideas of a bi/arre, 
delusional type, and she had had to 
be confined intermittently Following 
hypothermia she returned to her home, 
and at the last follow-up report it 
was apparent that she had made a good 
social recovery and a satisfactory so¬ 
cial adjustment.” 

The most interesting case studied 
is that of Miss H. A., a medical stu¬ 
dent, 26 years old, admitted to a men¬ 
tal hospital in 1937. Her disease did 
not respond to either insulin or metra¬ 
zol. She was the sickest of the group, 
hut: 

“During the first hypothermia treat¬ 
ment, when her body temperature 
reached 89 F., she commenced to talk. 
For all practical purposes, that was 
the first time that she had conversed 
in more than two years, being for the 
most part mute and combative. She 
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talked dearly, logically, and with in¬ 
sight, and expressed herself normally 
until her temperature reached 93 F. 
At this level her conversation became 
confused and her speech thick. During 
the four intervening hours she had 
looked and acted quite normal and 
could not have been diagnosed as suf¬ 
fering from schizophrenia. When her 
temperature reached 96 F-, she became 
mute and reverted essentially to her 
former schizophrenic state/* 

For three months her conduct was 
but barely improved. She was less 
combative, yet refused to talk. 

After another two months she was 
refrigerated again. She repeated her 
previous performance. When her tem¬ 
perature reached 88 degrees, she be¬ 
came mentally clear and conversed for 
nearly four hours with her father, a 
physician. But, as before, when her 
temperature was raised to 94 she be¬ 
came once more unresponsive and con¬ 
fused. As her temperature approached 
96 she was mute. 

The following month brought no im¬ 
provement. A third treatment induced 
the same queer response. As her tem¬ 
perature reached normal, she reverted 
again, and remained mute, cpmbative, 
unco-operative. 

At the end of 48 hours, however, she 
suddenly came out of her schizophrenic 
world, asked for her personal effects, 
expressed a desire to dress, requested 
her eyeglasses so that she could read. 
Once more she was herself, an intel¬ 
ligent, social personality. 

For two weeks she stayed well. 
Thereafter, she tended to fall into 
moments of confusion, became over¬ 
elated and boisterously active at times. 
Still, her general improvement has been 
sufficient to permit participation in oc¬ 
cupational therapy, and a “fairly ade¬ 
quate social adjustment" has endured. 

These and other striking results jus¬ 
tify further investigation of hypo¬ 
thermia in insanity. In the words of 
Talbott and Tillotson: 

“A more comprehensive statement 
and a definite conclusion will have to 
await further application in a far 
greater number of patients together 
with a longer follow-up study. The 
clinical results seem to be at least as 
promising as insulin and metrazol in 
the treatment of schizophrenia. That 
hypothermia may be beneficial in vari¬ 
ous phases and types of manic de¬ 
pressive psychoses is a subject which 
we hope to investigate in a similar 
study, presently/* 

A search of the medical literature 
showed Talbott and Tillotson that 
their success was not the first. A cen¬ 
tury and a half ago, in 1798, Dr. James 
Currie, Liverpool (England) Hospital 
physician, reported how he benefited 
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a young man frenzied by insanity. 
Currie ordered the patient to be 
thrown headlong into icy water. “He 
came out calm and nearly rational/* 
Currie wrote, “and this interval of 
reason continued for 24 hours. The 
same practice was ordered to be re¬ 
peated as often as the state of insanity 
returned. This direction has been fol¬ 
lowed, and two days after the first 
treatment, he was thrown again into 
the cold water bath at the height of 
his fury as before. As h t came out, 
he was thrown in again, and this was 
repeated five different times, till he 
could not leave the bath without as¬ 
sistance. He became perfectly calm 
and rational in the bath and has re¬ 
mained so ever since/* 

Modern psychiatry had to wait for 
Fay to astonish medical scientists by 
showing the safety of human hiberna¬ 
tion in a bed of cracked ice—refrig¬ 
eration which you had better not try 
out in your home since there are many 
fine medical points to be considered 
with the utmost care during hypo¬ 
thermia; respiration, heart beat, pos¬ 
sible frostbite. For example, a tem¬ 
perature tumble below 75 degrees may 
be fatal. In human hibernation, life 
comes as close to death as it is possible 
to go—and return safely. In the weird 
world of cold life, you are suspended 
in the mysterious dark that lies mid¬ 
way betjveen life and death. A medical 
expert can send you without risk into 
that dark icy slumber, but even he 
must have first rate hospital facilities. 

The present writer has had a letter 
from Dr. Talbott, who replied to a 
query regarding new research: “Due 
to my participation in our war effort 
I have been forced to discontinue the 
hypothermia treatments, and probably 
shall not resume them for some time 
to come." One more charge against 
Schickelgruber. 

Resumed these researches will be— 
of that we can be sure. 

• • • 

BETTER TESTS 
Why Are So Maoy Sting 
ReJeoM for Mm Draftl 

Is our national health declining? Such 
is the suspicion voiced by some who 
have read about the results of tests 
on selective-service registrants and 
note that, in the present war, a large 
proportion have been rejected. The 
true reason is rather the opposite— 
health is better, but medical science 
is today able to detect ills which, in 
the last war, were not found until 
the men were in service and which 
cost the taxpayer money because men 


likely to develop disease were in¬ 
ducted. In The Journal of the Ameri¬ 
can Medical Association, Leonard 
George Rountree, M.D., Colonel in the 
United States Army Medical Corps 
and Chief of the Medical Division of 
the Selective Service Division, also 
Kenneth George McGill, Chief of the 
Research and Statistics Division, and 
Captain Oliver Harold Folk, Chief of 
the Medical Statistics Section of the 
Research and Scientific Division of 
the United States Army, have ana¬ 
lyzed the health of selective service 
registrants and they find that: 

“Advances since 1918 in clinical 
medicine and diagnostic laboratory 
procedures now present the means of 
eliminating more men from the serv¬ 
ice. For example, many registrants 
are being rejected because of latent 
syphilis that would not have been rec¬ 
ognized in the World War. Chest 
roentgenograms are being used exten¬ 
sively. Many cases of tuberculosis are 
being found now that could not previ¬ 
ously have been detected/* 

ELECTROCUTION 

Kant TrtatMMt by Elutrio Dtvlets 

May be Dang arena 

In a communication to The Journal 
of the American Medical Association , 
Dr. Richard Kovacs of New York has 
described a tragic happening and ob¬ 
served that any kind of self-treatment 
with electric devices may cause death 
when applied by the inexperienced. 

A resident of Long Island was found 
lying on the floor of his bedroom, fully 
clothed except for his coat. A metal 
electrode was on the back of his neck, 
slipped under the collar and held in 
place with a scarf. A wire led from 
the electrode to the radiator and was 
wired to the radiator. A rheostat was 
plugged in a wall socket, the handle 
of a “violet ray** machine was on the 
deceased’s chest and a circular hollow 
piece of metal was in his left hand. 

To reconstruct the sequence of 
of events, the deceased undoubtedly 
attempted to treat a back pain with 
the violet ray contraption and, in the 
mistaken belief that “grounding” 
. would increase the strength of the 
current and thus the efficiency of treat¬ 
ment, after plugging in the handle of 
the violet ray outfit, rigged the con¬ 
nection between the radiator and the 
metal plate on the back of his neck. 

No better way could have been de¬ 
vised to conduct the alternating cur¬ 
rent from the return ground through 
the heart area. Hence, as soon as the 
current flow was started, it caused 
local burns at the point of entry and 
instantaneous death. 
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YOU CANT SHRUG IT OFF 

s these words are written, our Navy and Marines have 
re-taken iron) the Japs some islands in the southeast Pacific. 
By the time this is in print, we may know what it cost to 
drive the yellow men from those points. By then, too, we 
may have some conception of the cost in American lives 
of the presently-promised Anglo-American air offensive 
over Germany and of the Ranger raid on Dieppe. None 
of these costs will be nominal. The price we will pay to 
recover other Axis-infested parts of the world must not be 
forgotten as easily as were the oft-published traffic injuries 
and fatalities after each national holiday, before G. R. 
(Gasoline Rationing). So long as the individual was not 
concerned in one of those frightful highway tolls, the initial 
shock was easily shrugged off in favor of baseball scores, 
golf tournaments, or editorial comment. 

There is something altogether too reminiscent of that 
careless casualness in the present attitude of the average 
American toward the bloody Armageddon now raging 
throughout our world. With far too many of us the ghastly 
awakening shock of Pearl Harbor has all but worn off. 
Although subsequent engagements with the foe have 
brought succeeding casualty lists; although our merchant 
ships, with a horrifying percentage of their crews, have 
been sunk faster than we can make them; although our 
armed forces, in about a year from now, will number at 
least half again as many men as we mobilized in World 
War I—compared to an army of 188,000 before the war; 
although our national life has been regimented and rationed 
as never before; although we have lost the Philippines, 
part of the Aleutians, and other possessions; although, in 
fact, we are losing the most important war of our existence, 
there are still too many of us who don’t know what it is all 
about, who have no real conception of the super-seriousness 
of things as they are today—and who, in some cases, don’t 
give a damn. 

Why? What’s wrong? 

Doesn’t the fact that naval casualties to date have ex¬ 
ceeded those of the other war (77 officers, 794 men) by 
thousands mean anything? Doesn’t it register that the man¬ 
power loss in killed, wounded, and prisoners in the single 
campaign of Bataan nearly equalled the total killed in 
action in the former A.E.F. ? Can’t we all understand 
that this is not a stream-side picnic of happier days ? Is it 
beyond our conception to realize what it means to have 
the grasping tentacles of the Axis Powers increase their 
control of world production since 1938 over rubber from 
zero to more than 90 percent; crude petroleum, from 4 to 
nearly 7 percent; bauxite, from 25 to 65 percent; tin ore, 
from 9 4 to 73 percent; zinc, chrome, iron, and manganese 
ores, in comparable percentages? Today, we, the United 
States of America, are a have-not nation in so many crucial 
items that one wonders how we ever had the temerity to 
say; “We don’t need the rest of the world. We can live 
unto and by ourselves.” 

The implications of these and other statistics not only 
are vital—they are vicious! We must wake up! We must 
understand, or else . . . 

Again, why? What’s wrong with us? 

Outstanding among several contributing factors are two: 
the ever-more confounding confusion regarding availa¬ 
bility of gasoline, fuel oil, rubber, clothing, sugar, other 
foods, and various daily-life items—for which only the 
government and its multifarious bureaus, departments, 
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committees, “spokesmen" and their continually conflicting 
reports, estimates, theories, and what-have-you’s can be 
responsible. Who knows whom to believe and what? And 
if we can't have dependence on what our leaders say about 
some problems, why should we get into a dither about their 
other pronouncements? Let us have clear, keen, truthful 
statements—facts, honest facts, even if they hurt—from 
sources known to be responsible. Then that irritable, self- 
satisfied, smug, wliat-the-hell attitude will largely disap¬ 
pear. Every John Q. Public will then find that he is con¬ 
cerned, that he must take greater cognizance of what goes 
on at Tulagi, at Stalingrad—or his way of life and that 
of his childien will submit to the now too largely disre¬ 
garded Axis menace that so threateningly overshadows him. 

The other primary factor concerns us—each and every 
one of us, regardless of what sacrifices we may have made, 
or think we may have made to date. “There is no doubt 
that the American people mean to win the war,” said Elmer 
Davis, “but there is doubt that all of us realize how hard 
we are going to have to work to win it. The war is a long 
way off . . —and that is one of our troubles. It was a 
long way off from France and England in late 1939 and 
early 1940, when German and French soldiers fraternized 
across the Maginot Line, when British aircraft dropped 
leaflets instead of bombs on the Reich. There was inter¬ 
national smugness and things weren’t too tough. Then it 
happened. 

So it is with us. We haven’t heard screaming Stukas or 
Zeros. Bombs haven’t—at this writing—smashed buildings, 
torn our women and children limb from limb. It’s all so 
far away—and it probably won’t get over here anyway. 
The Germans are too busy with the Russians; after Midway 
and the Coral Sea the Japs aren’t strong enough to attack 
our mainland. Let George do it! 

So? This is a total war, and the word “total” has no 
half-way meaning. In total war you either are, or you 
aren’t; you either live or you die, individually, nationally. 
We must recognize the gargantuan size of this conflict, 
its hideous, world-wide machinations. It is a known fact, 
now, that Axis strategy includes the conquering and sub¬ 
jugation of the United States. It can be done, both physi¬ 
cally and economically, by the most ruthless, coldly-calcu¬ 
lating, best informed, crudest gangsters and mobsters the 
world has ever known. As matters stand this minute, only 
one thing can stop them and lick them—American ingenuity 
and courage, coupled with those same, already demonstrated 
factors on the part of the folk of the United Nations. 

To accomplish our share, we Americans need two things; 
an administration policy that will give us the clear, cutting, 
unadulterated truth, so far as is compatible with national 
safety in war-time; and we, the peoole, must realize we have 
no surplus of resources, productive capacity, or time— 
that this is a fight to the finish, and that more of us must 
get more than “ankle-deep” in this war, or we’ll lose it 

—/T.D.R., IV 
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Future Sources of Power 

A Systematic Survey and Evaluation of All the 
Power Sources at Present Known to Science 


C. C. FURNAS, Ph.D. 

Professor of Chemical Engineering, 

Yolo University 

T he sun’s rays shower as much 
energy on the earth’s surface in 
one minute as the entire human race 
utilizes in one year. Despite the pres¬ 
ence of this bountiful and unusual flow 
of energy, a large part of the struggles 
of the human race are concerned with 
acquiring and controlling sources of 
power. Evidently our state of de¬ 
velopment in the utilization of power 
is still rather crude. Thus, a review 
of the various practical sources of the 
present day is in order. 

The energy supply which is 
most critical in America is that 
of petroleum. At the present 
time we are using something 
over a billion barrels per 
year. The known proved re¬ 
serve of petroleum in the 
ground is 12 to 15 billion 
barrels, depending on who 
does the estimating. Thus the 
petroleum actually in sight 
is only about a 12-year sup¬ 
ply. But new discoveries are 
being made constantly, so 
most of the people in the 
petroleum industry say they 
are not worried about the 
supply, at least for the present 
generation. It is a little dis¬ 
couraging to note, however, 
that the new discoveries are 
not quite keeping pace with 
use, so the pinch of partial 
depletion may come sooner than the 
optimists anticipate. 

There may be discoveries of great 
new fields but the prospects of that are 
not very good. There is the possibility 
of extensive fields lying under the 
ocean next to coastal plains such as 
border the Gulf of Mexico. There may 
also be a great deal of petroleum at 
far greater depths than are yet ex¬ 
plored. We live in hope that there are, 
but it should be remembered that if 
recovery is made from the more diffi¬ 
cult places, the cost of production is 
certain to rise and the customer must 
pay for it. 


Technical advances in refining have 
greatly extended the potential life of 
the petroleum resources. The wide¬ 
spread utilization of cracking has more 
than doubled the yield of gasoline and 
hence has more than doubled the po¬ 
tential supply of motor fuel. Now the 
polymerization of refinery gases into 
liquid fuels is beginning to come in 
and is helping to extend the life line 
of petroleum. Such technical advances 
are a great factor in keeping up the 
liquid fuel supply, but eventually, per¬ 
haps distressingly soon, the pinch of 
depletion will begin to make itself felt. 
What then? 

There are several possibilities that 


Dr. Abbott and experimental tun power plant 

need to be surveyed and evaluated: 

I. Getting ell the petroleum out of the 
ground. Even with the best produc¬ 
tion methods, over half the original 
petroleum deposit still stays in the 
ground after the well has gone dry. 
Mining of the sands appears to be 
impractical, not to mention being very 
expensive. If some one will devise 
an inexpensive means of breaking the 
adsorptive forces between petroleum 
layers and the sand grains, he will 
greatly lengthen the life of our oil 
resources, not to mention the possi¬ 
bility of making himself rich. 


II. Shale oil. There are many bil¬ 
lions of tons of oil shale in this coun¬ 
try which, when heated, will yield 
from half a barrel to two or three bar¬ 
rels of petroleum-like oil per ton of 
shale. The potential supply is enough 
to supply our motor fuel for from 100 
to several hundred years, depending on 
the grade of shale considered accepta¬ 
ble. But mining or quarrying the 
shale, retorting it, and disposing of 
the waste costs effort and money. If 
the refinery cost of gasoline should 
double above its present cost per gal¬ 
lon, then shale oil might begin to 
compete. Thus we have a considerable 
backlog of motor fuel but we shall get 
it only by paying higher prices than 
at present. 

III. Hydrogenation of Coal. Germany 
and, to a certain extent, England are 
making fairly satisfactory liquid fuels 
by reacting hydrogen gas with low 
grade coal at high temperature and 
pressure in the presence of a catalyst. 
But the cost of production is about 
20 cents a gallon compared to the 
American cost of five to six cents a 
gallon from petroleum. That high cost 

might be lowered somewhat 
but the prospects are that it 
will not go down materially. 
Thus we can drive our cars 
on motor fuel from coal, but 
we ll have to pay dearly for it. 

IV. Alcohol from agricul¬ 
tural products. This is great 
fuel for politicians from the 
corn belt but not so practical 
for automobiles. First item 
is cost—15 to 20 cents a gal¬ 
lon under best practice. 
Next, lack of supply. A small 
fraction of our fuel might be 
supplied from waste and sur¬ 
plus farm products, but it 
would require nearly all the 
good crop land in the country 
to supply our motor fuel de¬ 
mand by this means. There 
wouldn’t be anything left to 
eat. 

Summarizing liquid fuels: We can 
have fuel for automobiles for at least 
several generations but at a price. The 
Jush days of practically free oil from 
the ground will begin to end some of 
these days—probably too soon to please 
us This generation may very well feel 
the pinch of partial depletion. Any 
economy or conservation steps are very 
much in order. 

Coal: In coal we are the most hap¬ 
pily situated country in the world. We 
have over half of the world’s known 
coal reserve, and less than 6 percent of 
the world's population. At the pres¬ 
ent time we have enough coal in sight 
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(all grades) to last 3000 years. That 
picture may change if the other 94 
percent of the people of the world 
decide that we must divide up, but that 
is one of the unpredictables. Hence 
as regards coal we may say that we 
are very lucky. But that does not mean 
we should be negligent of conservation. 
Within the next 100 years many of 
the best deposits will be depleted. We 
shall have to begin to depend on the 
lower grades. Expenses of recovery 
will go up, quality will go down. It 
will be wise to extend the life of our 
A-l deposits as long as possible. 

Eventually, no matter how much 
we conserve, this sponging off past 
ages for fossil energy must cease— 
the deposits will have gone up in 
smoke. What then? That’s a ques¬ 
tion which America will face eventu¬ 
ally, which many groups of people in 
the world are facing right now. 
Other possible sources of energy cer¬ 
tainly should be considered. 

I. Water Power: The water-power 
sources of the world are by no means 
fully developed, but even if they were 
they would be quite inadequate. About 
10 percent of America’s energy comes 
from water power. By full develop¬ 
ment that could be extended to 20 or 
25 percent. It helps but it simply is 
not enough. 

II. Wind: Lots of energy goes to 
waste in a hurricane or tornado but 
you can not count on it. The winds 
are not dependable, even in Kansas. 
Moreover, the average breeze is at a 
very low potential as far as energy is 
concerned. Except for isolated, spe¬ 
cial cases where a high cost storage 
capacity can be provided, wind power 
seems to be out. 

III. Tides: In a limited number of 
places, such as ill-famed Passama- 
quoddy Bay, the use of tidal power 
may be practicable if a possible market 
is close at hand. Like the power from 
falling water, this may help but it can 
supply only a small proportion. 

IV. Wave Power: Many wave motors 
have been designed, some of them have 
been patented. But the item of vari¬ 
ability of the source of power seems 
to relegate this device to the impracti¬ 
cal heap. 

V. Utilization of Current Vegetation: 
About 50 times as much energy is 
stored up in plant life on the earth in 
one year as man utilizes in that year. 
It might then appear that we could use 
the present growing trees, grasses, and 
shrubs for fuel and thus solve the prob¬ 
lem. Close investigation makes that 
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idea discouraging. In the United 
States we would have to use nearly all 
our annual crop of vegetation (trees, 
grass, farm crops) to meet the energy 
demand. Nothing would be left to eat 
and the land would all be a desert in a 
few years. We cannot push vegetation 
very far from its natural cycle. All the 
data show that we cannot go back to 
a tree- and bush-burning economy. 

VI. Atomic Energy: The business of 
smashing atoms to release great gusts 
of energy is a profitable 
sport—for news reporters 
But it is not an item 
that has much standing 
in physics laboratories. 

Radioactive materials, of 
which there are only mi¬ 
nute amounts in the earth, 
disintegrate and slowly 
release large amounts of 
energy. If radium, for 
example, were as plenti¬ 
ful as copper, atomic 
boilers using radium as 
fuel might be practical, 
but there just is not very much 
radium available. As far as artificial 
disintegrations are concerned, the ver¬ 
dict thus far seems to be definitely 
thumbs down on such operations for 
giving a net yield of energy. Far more 
energy has to be put into the operation 
than can be got out. There is some 
evidence that one of the isotopes of 
uranium, if relatively pure, might, up¬ 
on bombardment with neutrons, disinte¬ 
grate to give a net yield of a rather 
large amount of energy. But this iso¬ 
tope of uranium is one of the rarest of 
rare materials. Other materials tried 
have not so far shown any hopes for 
energy production. Thus any Atomic 
Energy Development Company seems 
to be facing a stone wall of discourag¬ 
ing facts. One cannot arbitrarily say 
that we shall never be able to get 
energy from atomic disintegration but 
in our present forecasting we shall be 
on safer ground if we do not count 
on it. 

This brief survey has not answered 
the question of where we shall get our 
energy, but it has pretty well covered 
the possible sources—excepting one— 
the direct utilization of the energy of 
the sun’s rays. 

The average intensity of solar energy 
in this latitude amounts to about 0.1 
of a horsepower per square foot. The 
energy falling on one square yard of 
roof would more than operate all the 
electrical household appliances, includ¬ 
ing lights, of the average family—if it 
could be directly utilized. Most factor¬ 
ies have sufficient energy falling on the 
roof to operate all the machinery in 
the place—if the management had 


enough ingenuity to utilize it. No 
one has developed that ingenuity yet. 

One of the obvious possibilities for 
direct utilization of solar energy lies 
in photo-electric cells. Thus far photo¬ 
electric cells have operated with micro¬ 
scopic efficiency and have been very 
expensive. If some one can make 
revolutionary improvements in photo¬ 
electric cells, and can cut the cost of 
construction away down, we might 
have something there. At present the 
prospects are discouraging but one 


hesitates to say that such utilization is 
forever impossible. Even with the 
items of efficiency and cost brought 
under control, the matter of storage of 
energy during periods of darkness 
would be troublesome. Large storage 
reservoirs of water might solve this 
problem—pumping water to high levels 
in daylight hours, using it in water 
turbines during darkness. The over¬ 
all efficiency of such storage can be 
about 70 percent. In general, it may 
be said that photoelectric cells are 
barely possible but not hopeful. 

The simple and obvious device of 
using focused sun’s rays to heat up a 
liquid has been toyed with for a long 
time. Solar boilers of various degrees 
of impracticality have been born in 
many inventors’ minds and the sub¬ 
ject of many patents Dr. Abbot, of 
the Smithsonian Institution, has a 
small solar power plant with revolving 
parabolic mirrors for which he claims 
an electrical energy production effici¬ 
ency of 15 percent. We shall have to 
do better than that if the sun’s rays, 
which are not at very high intensity 
to begin with, are to be a practical 
source. It is not likely that the effici¬ 
ency of the solar power plant, if it 
operates by steam generation, can be 
greatly improved. 

On the other hand, solar energy may 
very well be on the verge of being 
practical for heating of buildings where 
a high potential is not important. The 
storage capacity must be sufficient for 
weeks or even months of operation. 
A basement full of hot water, periodic¬ 
ally reheated by the sun’s rays, might 
be possible, but it hardly sounds prac- 
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tical. A closed cycle, employing a low- 
boiling liquid, might better serve for 
such storage. First costs would be 
high but operating costs might be 
cut to the vanishing point. 

Such an idea may bring a smile but 
it is now becoming almost respectable; 
the Massachusetts Institute of Tech¬ 
nology has begun experimentation 
along this line. [See “Harnessing the 
Sun,” Scientific American, June 1942, 
pages 284-286 .—The Editor] 

The foregoing suggest some inter¬ 
esting ideas but, with the exception of 
heating buildings, they do not seem to 
come within gunshot of practicality. 
I have saved what I consider to be the 
best idea until the last: namely, men 
should try to do efficiently what nature 
has been doing inefficiently for a bil¬ 
lion years—utilize photo-chemical re¬ 
actions. The basis of all life is some 
simple photo-chemical reaction thought 
to be 

H a O + C0 2 + Radiant Energy= 
IfCHO (Formaldehyde) + O a 

The formaldehyde immediately 
forms simple sugars which then serve 
as the basic material for the multitude 
of complex compounds in plants. What 
we should like to do would be to take 
some such simple compound as formal¬ 
dehyde formed with the help of radiant 
energy, put it in an electro-chemical 
cell, expose it to oxygen, and then 
reverse the above reaction and get 
back the stored energy as electrical 
energy—at high efficiency. Formalde¬ 
hyde can be oxidized in a cell in a 
basic solution to give formic acid and 
a small amount of electrical energy. 
Perhaps all that is needed is a proper 
catalyst to complete the oxidation to 
CO a and water and get back all the 
stored energy. 

The catalyst which nature uses for 
performing the photosynthesis of the 
above equation is chlorophyll. That’s 
the best catalyst known but it is very 
poor. Plants are very inefficient stores 
of energy. Even the most luxuriant 
plants have an energy-storage effi¬ 
ciency of less than two percent. We 
ought to be able to do a lot better than 
that. 

It is a wide open field—this study of 
photosynthesis and the study of oxida¬ 
tion cells which will reverse the re¬ 
action. That is the reason it is,hope¬ 
ful. The systems which might be used 
would not have to be limited to organic 
compounds. It may well be that in¬ 
organic compounds offer the most 
hope. The satisfactory system would 
need to be one that is as light-sensi¬ 
tive as the chemicals a photo¬ 
graphic film, as easily reversible as a 
lead storage cell. If such a photo- 
chemical-electrical system can be de- 
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veloped, the problem of energy capture 
and storage would be solved. The stor¬ 
age of the energy would be simply that 
of storing chemical compounds. We 
are used to doing that with coal. 

Some day the photo-chemical ap¬ 
proach to energy utilization will either 
be solved or definitely proved imprac¬ 
ticable. In view of our own energy 
resources it may seem foolish to start 
working on it now. But it may not be 
too early to start. If we wait too long 
we may be caught short as energy 
supplies dwindle. Moreover, many 
parts of the world already suffer from 
insufficient energy. Many international 
problems might disappear if every 
group of people could fully utilize the 
energy falling on its rooftops. 

Enough energy falls on about 200 
square miles of an arid region like the 
Mohave desert to supply the United 
States. When we become ingenious 
enough to utilize efficiently the energy 
treasure wherever it may fall we may 
solve many of our economic problems. 
It might be a little hard on the rail¬ 
roads that haul coal, but everyone else 
would benefit. 

• • • 

FREE ELE0TR0NS 
May Explain Bahavlar 
In Iron Alloys 

Loose electrons which float around 
between the atoms of solid iron and its 
alloys are responsible for many of the 
properties of these alloys, said Dr. 
Roman Smoluchowski, speaking re¬ 
cently before the American Physical 
Society. 

He presented a new conception of 
the role which these “free” electrons 
play. Applied in practice, it may lead 
metallurgists to a better understand¬ 
ing of what happens when other ele¬ 
ments are added to iron, making the 
alloys so important to industry, in 
peace as in war. 

Atoms of iron, like others, consist 
largely of electrons, each carrying a 
negative electrical charge, encircling a 
positively charged nucleus. These 
atoms are arranged in a lattice forma¬ 
tion, making up the metallic crystals. 

But also in iron, as in all metals 
which are electrical conductors, there 
are other electrons floating around in 
this lattice, not connected to any par¬ 
ticular atoms. The drift of these so- 
called “free” electrons is responsible 
for the conduction of electricity as 
well as of heat. 

Pure iron at ordinary temperatures 
has a crystal structure in which the 
atoms are arranged in the form of 


interlocking cubes, the corners of each 
cube forming the centers of adjacent 
cubes. Thus they form what is called 
the “alpha phase” arrangement, and 
this makes for toughness and strength. 

However, when iron is heated there 
is a change at the temperature of 900 
degrees, Centigrade. It then goes from 
the normal alpha phase to the “gamma” 
phase. Here the atoms are more 
closely packed than in the alpha phase 
and the whole metal contracts slightly. 
If the heating is continued, at 1400 
degrees, the metal changes back to the 
alpha phase, which is retained until it 
melts, at 1535 degrees. 

When other metals are alloyed with 
iron, they form a solid solution, com¬ 
parable to liquid solutions—salt in 
water, for example. Some alloying 
metals increase the range of tem¬ 
peratures over which the gamma 
phase occurs, while others decrease it 
or eliminate it entirely. Knowledge 
of their effects is very important to 
the metallurgist in planning an alloy 
for a particular use. If a part in a 
machine has to withstand a tempera¬ 
ture of perhaps xooo degrees, Centi¬ 
grade, it would not do for the alloy 
of which it is made to change phase 
while in operation. One then has to 
add a metal which prevents formation 
of the gamma phase. On the other 
hand, a metal which would have this 
valuable property might introduce 
other undesirable properties, as for 
instance, lessened resistance to corro¬ 
sion. Hence it is necessary to have 
a selection of alloying agents, from 
which the proper choice may be made. 

All the 92 elements can be arranged 
by their atomic weights in a checker¬ 
board fashion, to form the well-known 
“periodic table.” Iron comes close to 
the middle. It has been found by pre¬ 
vious experimenters, said Dr. Smo¬ 
luchowski, that all the elements to the 
right of iron (and which can dissolve 
in it) increase the range of tempera¬ 
ture at which the gamma phase oc¬ 
curs. All to the left, with a few ex¬ 
ceptions which can be explained, 
decrease the gamma range, or elimi¬ 
nate it entirely. 

According to Dr. Smoluchowski, 
this remarkable regularity is explained 
'by changes in the energy of the free 
electrons in the crystal lattice of an 
iron alloy with the addition of other 
atoms. “The elements to the right of 
iron, such as nickel, cobalt, and 
platinum, have more free electrons per 
atom than iron,” he stated. “Thus 
they contribute electrons to the iron 
lattice. In contrast, those on the left, 
including vanadium, chromium, tung¬ 
sten and molybdenum, take them 
away.” 
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Fluorescent Lighting Stretches Out 

Cold-Cathode Tubes, Operated at High Potentials, 
Have Interesting Applications for Many Uses 


AUSTIN C. LESCARBOURA 

F luorescent lighting is being 

stretched out as the next step in 
the spectacular development of tube 
lighting. Continuous cold - cathode 
fluorescent tubing, as distinguished 
from the usual hot-cathode fluorescent 
lamps with their fixtures, and in 
lengths up to 20 or more feet and in 
parallel lines, curves, circles, or other 
shapes to follow architectural contours 
or specific illumination needs, has been 
appearing of late in plants, drafting 
rooms, offices, stores, and other es¬ 
tablishments. The fact that this im¬ 
proved fluorescent illumination utilizes 
all available light, since no diffusion 
screens are required; that it stretches 
out the total light over the widest area 
as contrasted with lamps spotted here 
and there in fixtures; that it does away 
with elaborate fixtures and accessories, 
and even reflectors where white ceil¬ 
ings are available; and that it requires 
an absolute minimum of hard-to-get 
materials, has earned for it the sig¬ 
nificant nickname of “the victory 
light." 

Cold-cathode fluorescent lighting, 
however, is just another old idea in 
modern streamlined dress. Many of us 
recatl the Geissler tubes of our physics 
glasses or home experiments. Those 
glass tubes, blown or bent into decora¬ 
tive shapes and sometimes surrounded 
by fluorescent liquids held in outer 
glass jackets, were connected across 
a sparircoil or static machine so that 
the electrical discharge caused them to 
glow in various attractive colors. Out 
of that old idea came the colorful and 
vivid neon and other gaseous-tube 
advertising signs that converted night 
into day along our Main Streets until 
blackout ordinances compelled rever¬ 
sion to the blackness of the night, and 
incidentally left thousands of neon 
sign shops without a reason for being 
—temporarily, at least. 

It so happens, however, that the 
neon sign technique can, with due 
thought and care, be converted into an 
advanced form of fluorescent lighting. 
First, tubing that emits a white light 
takes the place of the colorful tubing 
used for advertising displays and deco¬ 


rative purposes. Second, the manu¬ 
facturer or contractor handling fin¬ 
ished tubing and installations now 
thinks in terms of total lumens, and 
foot candles, and lumens per watt. 
Third, the industrialist, seeking the 
most satisfactory illumination for his 
workers averaging 60, 70, and even 80 
hours weekly, is attracted to the easy- 
on-the-eyes merits of cold-cathode 
fluorescent lighting. Fourth, in order 
that there may be standardization of 
products and installation practices to 
safeguard the buyer against being 
made party to an experiment, the 
Fluorescent Lighting Association, 
comprising leading manufacturers of 
cold-cathode fluorescent products, 
joined by contractors keenly interested 
in this latest illumination means, is 
formulating and issuing definite stand¬ 
ards covering approved products and 
installation practices. 

C old-cathode fluorescent lighting is 
probably the simplest form of illu¬ 
mination so far developed. It consists 
of nothing more than inside-coated 
glass tubing properly evacuated and 
filled with argon gas and mercury 
vapor, fitted with metal electrodes, and 
sealed. Such tubing can be straight 
or bent to any shape. Several lengths, 



Tubus come close together in mountings, 
leaving minimum dork space between 


each up to eight feet long or more, 
can be connected together in series, on 
one transformer. Parallel rows of tub¬ 
ing can be used where a higher level 
of illumination is required. The trans¬ 
former steps up the 110-volt a.c. to 
the necessary secondary voltage re¬ 
quired for the satisfactory operation 
of the tubing. Usual operating volt¬ 
ages run anywhere from 3000 to 
15,000, depending on the tube footage, 
number of tubes in series, tube diame¬ 
ter, and other factors, all reduced to 
definite mathematical formulas and 
tables. The current flowing through 
cold-cathode fluorescent tubing is gen¬ 
erally of the order of 60 to 150 
milliamperes, depending on several 
interlocking factors. Tube diameter 
generally runs from 12 to 25 milli¬ 
meters. 

What actually happens in the cold- 
cathode fluorescent tubing is that the 
coating inside the glass tubing is acti¬ 
vated or caused to glow under the 
action of the ultra-violet light gener¬ 
ated by the passage of current through 



Mountings ore easily adapted to angular 
orrangement of the cold-cathode tubes 


the gas in the tube. The glowing phos¬ 
phor or fluorescent coating causes the 
entire length of the tube to emit light. 
Thus the light is spread out over many 
lineal feet, instead of being concen¬ 
trated—as in the case of the usual 
incandescent lamp—into a few square 
inches, or again into the 9-inch to 5-ft. 
length of the hot-cathode fluorescent 
lamps. The cold-cathode fluorescent 
tubing stretches out to many feet and, 
with this stretching process, the sur¬ 
face brilliance or glare of the tubing 
per unit area is correspondingly les¬ 
sened. Referring again to the incan¬ 
descent lamp, we have the light con¬ 
centrated in a few square inches, with 
even the translucent bulb still too 
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Now lighting method is simplest form—no reflectors or diffusers 


illumination comes in three shades of 
white termed “Soft White,” which has 
a pinkish cast for a pleasing atmos¬ 
phere consistent with good lighting; 
“3500 Degree White,” in strict accord¬ 
ance with the color designation of that 
term; and “Daylight White” which is 
more on the blue side and suitable for 
revealing true color values. 

The white range of fluorescent tub¬ 
ing is more efficient than that of incan¬ 
descent lamps because the light output 
for the former is from two to four 
times greater than for the same watt¬ 
age input, while the heat radiation is 
from 25 to 50 percent less. The latter 
consideration is important when deal¬ 
ing with showcase lighting, or in 
confined working quarters, or again 
where air conditioning is being used. 

•THE simplicity of cold-cathode fluor- 
■ escent lighting is another basic 
reason for the growing popularity of 
this form of illumination. There are 
no accessories or starting gadgets of 
any sort required. Just the tubing and 


bright to permit such a light source 
to be used unshielded if we have due 
respect for our eyesight. The hot- 
cathode fluorescent lamp was a big step 
ahead, for the surface brilliance is 
considerably reduced as the light 
source' is stretched out to four or five 
feet. Now comes the cold-cathode 
fluorescent tubing, stretching out to 
20 feet for the same light output, and 
the surface brilliance is so lessened 
that one can look directly at such light 
source for hours without visual dis¬ 
comfort. Thus, in the case of cold- 
cathode fluorescent lighting, no dif¬ 
fusion means or translucent screen is 
required, which means that instead of 
sacrificing anywhere from 25 to 40 
percent of the light output for diffusion 
purposes, the full light output is put 
to useful work. 

The stretching of the light source 
■ also serves to distribute the light 
to best advantage. As contrasted to 
lamps in fixtures spotted here and 
there, the cold-cathode fluorescent tub¬ 
ing spreads over the area to be illu¬ 
minated so that there are no light and 
dark areas, but rather a uniformly 
well illuminated area. Since this light 
source operates at a relatively low 
temperature, the tubing can be mounted 
close to a white ceiling, which ceiling 
then serves as the reflector. Simple 
hangers suspend the tubing. Where a 
white ceiling is not available, the tub¬ 
ing may be placed in suitably fainted 
plywood reflectors. No metal is neces¬ 
sary for the reflector, and no other 
fixtures are needed except the simple 


Although cold-cathode fluorescent the transformer complete the equip- 

lighting still is in its infancy so far ment proper. When the power switch 

as actual application is concerned, is closed, the tubing lights up instantly, 

rapid progress is being made because at full illumination. There is no delay, 

of the Association’s activities. Already no sputtering, no flickering. With the 

suitable porcelain mountings are avail- absence of starters or accessories, 

able, permitting the tubing to be held there is virtually nothing to get out 

in series or in parallel, and at various of order. The maintenance is reduced 

angles in "respect to successive lengths, to nothing more than wiping off the 

Suitable transformers are available, tubing with a damp cloth from time 
and decorative housings are now com- to time, to assure full illumination, 
ing through to dress up the installa- As for life, typical installations show 
tions in offices and stores. a tube life of 10,000 hours to as high 

Fluorescent tubing for utilitarian as 30.000 hours in actual service, as 



connecting sockets. 


Typical shop installation. Transformers art abova rtf (actors 
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contrasted to the 2000-2500 hour rat¬ 
ing of hot-cathode fluorescent lamps. 
Furthermore, there is little falling off 
in light output with cold-cathode 
fluorescent tubing, as compared with 
a considerable loss of light for both 
the incandescent and the hot-cathode 
fluorescent lamps as they age. Cold- 
cathode fluorescent lamps have no 
filaments to burn out or break from 
jars or vibration. Cold-cathode life is 
not reduced with frequent starting, 
whereas life is reduced with each start¬ 
ing of standard fluorescent lamps. 

Because cold-cathode fluorescent 
lighting requires so little hard-to-get 
materials, particularly when freedom 
from replacement is considered, this 
form of lighting is receiving favorable 
priority consideration. 

• • • 

GLASS 

Raw Made Without 
Uto of Sand 

|n windows, glass is used to admit 
light; in optical equipment it must re¬ 
fract, disperse, or condense light, and 
better control of these functions has 
long been the aim of research. 

Ordinary glass has as its principal 
constituent silica in the form of sand, 
whereas a new “rare element” glass, 
developed by Eastman, contains no 
silica as sand but, instead, various 
compounds of tantalum, tungsten, and 
lanthanum with boric oxide. Such a 
glass, suggested eight years ago by 
Dr. G. W. Morey of the United States 
Geophysical Laboratory and developed 
with his collaboration, has a refractive 
index high in relation to its dispersion, 
imparting to it unusual “light bend¬ 
ing” ability. This makes possible a 
lens of considerably less curvature for 
a given focal length, which means that 
the path of rays through the lens mar¬ 
gin will approximate more closely that 
of rays passing through the center. 
Practical application in aerial cameras 
with compound lenses gives better 
“definition” over a wider area, but 
with no loss of lens speed. 

At present, “sandless” glass is being 
manufactured only on a small scale. 
Before it may be used generally for 
photographic lenses, different grinding 
formulas must be worked out, as its 
higher refractive power prohibits the 
application of standard silicate glass 
formulas. Even then, sweeping re¬ 
placement of optical glasses now being 
used is not anticipated. Since the new 
glass is much more expensive, due to 
costlier materials, whose high density 
also increases the cost per volume, 
it will be substituted only where its 
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superior ability to give improved defi¬ 
nition over a wider area (as in high- 
aperture lenses) justifies the extra 
cost .—Industrial Bulletin of Arthur D. 
Little , Inc. 

LIGHTNING CHARTED 

Ta Provide Dofanss 
for Power Linos 

To prescribe adequate defenses for 
power lines, Westinghouse engineers 
now plot lightning charts, called prob¬ 
ability curves, to anticipate the ap¬ 
proximate number of lightning strokes 
that will bombard power lines dur- 



Filmed measurements of lightning 
give data for "probability curves" 


ing a given length of time. It has been 
learned, for example, that every 50 
miles of power line will be hit by light¬ 
ning an average of 50 times every 
year. Each stroke will have a poten¬ 
tial voltage of between 20 and 30 mil¬ 
lion volts as it streaks earthward from 
a cloud. Forewarned, power-line de¬ 
signers can erect defenses that prevent 
lightning strokes from short circuit¬ 
ing transmission systems and disrupt¬ 
ing electric service to vital war in¬ 
dustries. 

The lightning charts have been made 
after engineers spent four years 
measuring the power and speed of 
lightning, and gathering data on the 
number of times that thunderbolts 
strike in a given area. They found 
that an average of 10 lightning strokes 
bombard every square mile of the 
United States every year; that the 
average stroke consists of about 20,- 
000 amperes of electricity (enough to 
momentarily light a city of 15,000 
population); and that the speed of 
lightning varies between 30 million 
and 200 million miles per hour. 

Such lightning data have produced a 


great improvement in the defense of 
power lines against thunderbolts dur¬ 
ing the past 20 years. Two decades 
ago nearly every one of the 50 light¬ 
ning strokes that hit a 50-mile power 
line each year knocked out service 
at least temporarily. Today, a prop¬ 
erly designed 50-mile power line is un¬ 
likely to be put out of service by light¬ 
ning more than once in five or 10 
years. 

SWEDISH STEEL 
It Egaallad by That 
Made la Ttxat 

Steel smelted with charcoal in the 
Swedish way, and as good as Sweden’s 
best, is an American product fostered 
by wartime changes in the world’s 
industrial setup, according to Dr. Don¬ 
ald F. Othmer, of the Polytechnic 
Institute of Brooklyn. 

Swedish steelmakers have always 
favored the use of charcoal in smelt¬ 
ing because the absence of sulfur and 
other impurities from charcoal re¬ 
sulted in a very pure, high-grade metal. 
The Nazi war-lords have taken ad¬ 
vantage of their position to monopo¬ 
lize all of Sweden’s export production, 
and they may yet overrun Sweden it¬ 
self. So we are getting no more Swe¬ 
dish steel. 

At the same time, war-stimulated 
demands for two of the principal 
chemical products of wood—acetic acid 
and methanol (wood alcohol)—have 
caused a great increase in their pro¬ 
duction by the American wood dis¬ 
tillation industry. By-product of wood 
distillation is a very high grade of 
charcoal, excellently suited for quality 
steel production 

In northeastern Texas there is a 
great deposit of iron ore that has not 
been worked hitherto because it is too 
remote from supplies of coking coal. 
But all over the region there are for¬ 
ests of post oak, of little value for 
lumber but very good for wood dis¬ 
tillation, and, of course, yielding high- 
grade charcoal. 

By establishing one or more wood 
distilling plants in that region, it will 
become possible to turn out new sup¬ 
plies of the war-needed chemicals, and 
at the same time to convert part of 
the now neglected iron ore into the 
finest steel .—Science Service. 

BRIDGE 

Far Railroad Crossings 
la Indastrlal Plants 

Designed for use in industrial plants 
where loading docks and buildings are 
separated by roadways or railroad 
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Bridge in lowered position for crossing ro if rood frocks 


tracks a new power operated cross¬ 
over bridge has been made available 
by the Montgomery Elevator Com¬ 
pany. 

Operation of the bridge is similar 
to that of an elevator. When not 
needed the bridge is housed overhead, 
out of the way. When loads must be 
trucked across the open space, a con¬ 
trol button is pushed and the bridge 
descends into grooves provided for it. 
When trucking is finished, the button 
is pushed and the bridge automatically 
returns to its housing overhead. Time 
required for raising or lowering is less 
than one minute. This eliminates cum¬ 
bersome drawbridges and special 
transfer cars. Danger to employees is 
also reduced because they do not have 
to venture onto the tracks or roadway. 

FOREST RESOUROES 
Heavy Domaads Will 
Oaaia After the War 

The inroads that have been made by 
war into the timber capital of most 
European countries will inevitably re¬ 
sult in a reduced forest productivity 
for a long period after the war, C. L. 
Forsling, assistant chief of the Forest 
Service, United States Department of 
Agriculture, said in an address pre¬ 
pared for the Second Inter-American 
Conference of Agriculture, held in 
Mexico City. 

Following the war, he said, there is 
likely to be a heavy demand for lumber 
and other forest products for recon¬ 
struction purposes and to meet the nor¬ 
mal needs that have been postponed 
during the war. 

“There is reason to believe also that 
the demand for wood after the war will 
be large, not only in Europe but all 
over the world/* Mr. Forsling said. 
“Although some of the supply to meet 
this increased need can come from 


other parts of the world, the Western 
Hemisphere, particularly the countries 
south of the Rio Grande, will have to 
supply the major portion. It seems 
reasonable to expect, therefore, that 
the countries of South and Central 
America and Mexico may have the 
opportunity to develop an export trade 
in timber. Domestic requirements, 
which naturally should come first, may 
be expected to increase. 

The development of export trade and 
increased domestic use will require 
more knowledge than is now available 
about the potential uses of the large 
number of tropical American forest 
species and the improvement of facili¬ 
ties for marketing. A sound policy of 
conservation and management of forest 
lands is basic to sustain foreign mar¬ 
kets and to insure adequate supplies 
for domestic needs in the future. Col¬ 
laboration in a number of ways should 
prove helpful in developing the forest 
resources of the Americas.’* 

MIDWAY PLANTS 
Twt Rare Variants Fttud 
an Dasalata Islauds 

At least two plants known nowhere 
else on earth are found on the remote, 
rather desolate Midway Islands, out¬ 
post of the Hawaiian archipelago, ac¬ 
cording to botanists of the Smith¬ 
sonian Institution. 

One of these is a variety of mint 
that once also formed part of the 
former luxuriant plant cover of Lay- 
san—a small, uninhabited island about 
one third of the way between Midway 
and the Hawaiian Islands. About 1903 
some rabbits accidentally were intro¬ 
duced on Laysan. In 10 years they 
had multiplied into thousands. They 
exterminated all the plants and reduced 
the island of less than two square 
miles to a sandy desert. 


On Midway grows also a species of 
nightshade—of the nightshade-po- 
tato-tomato family. It is known else¬ 
where only on the small neighboring 
Ocean Island. The vegetation on both 
the Midway Islands—Sand and East¬ 
ern—is very poor. Only 20 kinds of 
native plants have been found there, 
the Smithsonian botanists say. The 
islands are among the most recent 
bits of the earth to emerge from the 
sea and afford an interesting example 
of the tendency of life to fill every 
possible spot and turn it into a suitable 
habitat. 

Originally seeds of plants could have 
been brought there only in two ways— 
by ocean currents or by birds. The 
likelihood of wind-borne seeds trav¬ 
eling so far is remote. Yet plants 
have been able to establish a foothold 
there without human agency. They 
die and make soil, which provides a 
habitat for still more plants. Most 
of the plants are of kinds which spread 
through the Pacific islands. 

Since the establishment of the cable 
station on Sand Island, several weeds 
and cultivated plants have been intro¬ 
duced—notably the oleander. The so- 
called San Francisco grass has also 
been brought in from the North Ameri¬ 
can continent for the purpose of bind¬ 
ing the sand, and various common 
weeds have come with soil brought in 
for gardens. 

• • • 

PAINT—-The weotlrer-resistance of a paint 

is approximately proportional to the angle 
that the grain of the wood makes with the 
surface: A wood surface with a vertical grain 
holds paint much better than wood with a 
slash-grained surface. 

• • • 

HODS OR BEERY 

Wbieh It the Mara Eaanamiaal 

Sourea of Food? 

The energy derived from eating meat 
is two removes from the original en¬ 
ergy source—the sun. That is, the first 
remove is the vegetable which stores 
up solar energy, and the second is the 
animal which in turn stores up some, 
but only some, of this energy. This is 
why meat is a more expensive source 
of energy than vegetables and, inci¬ 
dentally, is why the crowded Chinese 
cannot afford to eat much meat. Now 
the British are arguing about the food 
value of beer. The following, from the 
Journal of the American Medical Asso¬ 
ciation , states the crux of the argument 
about meat versus beer: 

British opponents of the brewing in¬ 
dustry, quick to take advantage of war 
conditions, have called attention to the 
fact that an appreciable percentage of 
all available English grain is now be- 
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How A Big Business Mian Appears To His Wife 


•'TOOK at him over there, grinning 
I a to himself! Strange how little a 
man can change in fifteen years! The 
big boss one minute—and like a little 
boy the next! 

"He was mostly ’little boy* before 
we were married. He’d been coming 
around for a couple of years, and I'd 
just about given him up. Then, sudden¬ 
ly, he was very much a man , rushed me 
off my feet and almost before I knew 
it, we were married. 

"When we were newlyweds he was only 
a bookkeeper, and he’d come home in 
the evening all tired and discouraged. 
Other fellows at the office had been 
promoted, and he didn't know what 
to do about it. One night I forgot 
myself and said, 'If you don’t do any¬ 
thing about it, Mr. Stick-in-the-Mud, 
no one else ever will!* Then I was sorry, 
when I saw how I'd hurt him. 


"But it must have made him think 
hard, because one evening the follow¬ 
ing week he came home looking as 
though he’d just robbed the piggy 
bank. He told me he'd enrolled for a 
course of executive training. He thought 
I’d be angry, because we were still pay¬ 
ing for the furniture. The 'little boy* 
and the man, all mixed up! 

"After that, his whole point of view 
toward business seemed to change. One 
promotion followed another, until a 
few years later he became Treasurer of 
the company. Now he’s beginning to 
surprise me. Says he expeas to be 
Vice President soon! 

"Of course, he’s just as modest as 
he ever was. He’ll tell you he got the 
breaks, but I know better. He got the 
breaks because he’d learned how to 
grasp them when they came. He’s really 
smart—and so was I when I said 'I do’ 


to a little boy turned man!" 

• • • 

What does the lady in your life think 
of your success? Get more of the 
Alexander Hamilton Institute’s story 
in the famous little book, "Forging 
Ahead in Business." Tells how the 
Institute’s timely training is helping 
thousands of men to do a better busi¬ 
ness job in these wartime days. Just 
clip and mail the coupon—today! 


Altxmltr H—fl tt w taflHitt, Ik* 

247 Astor Place, New York, N. Y. j 

Please mail me without cost a copy of j 
"Forging Ahead in Business." j 

Name. { 

Business J 

Address. - 


tattoo 
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ing used for the production of beer. 
They allege that this grain would be 
of greater social value if used for the 
raising of poultry or pigs. ‘Tigs versus 
beer” has thus become a current politi¬ 
cal slogan. 

The brewers of England have coun¬ 
tered by quoting experimental evidence 
previously published by nutritional ex¬ 
perts of London University. Waller, 
for example, found that the food value 
of beer is more than half that of the 
grain and other material used in its 
production, while pig meat has less 
than one fifth the food value of the 
same materials if used in raising swine. 

Moreover, 25 percent of the food 
value of the grain used in brewing is 
returned to the farmer in the form of 
brewers' grains, malt culms, or yeast, 
foods especially high in vitamin con¬ 
tent and nutritive value if used in the 
animal industry. 

The use of beer has also been under 
investigation by the food controller, 
who finds “no evidence that beer is 
doing anything to increase crime or 
bad healtli, or to reduce the output of 
munitions.” 

From such testimony it is officially 
concluded by the British cabinet that 
“it is in the public interest that the 
production of beer should continue at 
the present amount” (4 percent of all 
available grain). 

UTILITY LANTERN 
Gamblnot Pewsrful Beam 
With Extension Light 

A general utility electric lantern 
which has recently been developed 
features adjustable focus of the main 
light as well as an auxiliary light bulb 
on an extension cord that may be used 
to illuminate objects not reached by 
the larger beam. The plastic housing 
of this lantern is made of Tenite, is 
light in weight, and yet is so strong 
as to be virtually unbreakable. 



Two-in-on* lantern 


MISCELLANY- 


Railway car inspectors, industrial 
plants, and servicemen are said to be 
rapidly adopting this lantern for gen¬ 
eral use. 


BLACKOUT STRIPS 


Provoaf Light From Showing 


Around State Etfgoo 

An attractive edging around win¬ 
dow frames, which also acts as a track 
for the blackout window shade and, at 
the same time, prevents any light from 
escaping, is now available in the form 
of Tenite strips. These strips, which 
are produced in both black and white 
and which retain their high natural 
luster without the aid of polishing 



Light-trop window-frame edging 


agents, offer a satisfactory solution to 
the problem of how to avoid cracks of 
light showing around the edges of 
blackout shades. 

COLLAPSIBLE BARREL 
For Balk Materials, 

Saves Shipping Space 

For the shipment of bulk material 
for which a container is required that 
can be later emptied and used again, a 
new collapsible unit offers features of 
strength and economy. As shown in 
two of our illustrations, these con¬ 
tainers are made in the form of barrels 
than can be taken apart and shipped 
fiat. 

This collapsible container, placed 
on the market by Planters Manufac¬ 
turing Company, consists of two ply¬ 
wood heads and two or more assemblies 
of plywood staves with provision at 
the ends to retain the heads. Secured 
to the staves are steel straps which 
terminate in eyes to take locking pins 
when the stave assemblies are wrapped 
around the heads. According to the 
purpose to which the container is to be 
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Right: One of 
Hie now 
barrels made 
with plywood 
staves locked 
in place with 
steel straps. 
Ab ova: One 
of the containers 
in collapsed form 
for re-shipment 


put, the design may be such that ad¬ 
jacent edges of staves make tight or 
loose connection with each other, as 
may be desired Individual staves can 
be removed and replaced if broken. 

OIL FROM COAL 
New Method Being Cheeked 
In the United States 

New research in the production of 
liquid motor fuels and lubricants from 
coal by a process not hitherto investi¬ 
gated in the United States, has been 
authorized in a recent appropriation by 
Congress to the Bureau of Mines. The 
Fischer-Tropsch method, developed 
and now industrially operating in Ger¬ 
many, has a number of advantages 
over the modified Bergius hydrogena¬ 
tion method which has been investi¬ 
gated by the Bureau for a number of 
years. Both methods start with coal, 
but the Fischer-Tropsch process gives 
a number of the separated fuel and 
lubricant products directly, while the 
output of the Bergius process is a 
single liquefied coal which is further 
treated much like crude oil in a regular 
refining process. 

A further advantage of the new 
method is that much smaller plants 
are economically possible—about 30,- 
000 tons a day against 150,000 tons a 
day for the Bergius process. This 
enables a wider and safer distribution 
of plants. Also, the Fischer-Tropsch 
process requires less precision machin¬ 
ery, and it can be used successfully 
with almost any type of coal, while 
certain coals with high ash content or 
extreme sensitivity to temperature 
variations present serious operating 
difficulties with the hydrogenation 
process. 

Both processes produce about one 
ton (between 250 and 300 gallons) of 
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liquid products from four to five tons 
of coal. 

The experimentation in this country 
follows reports of the development of 
commercial processes for manufactur¬ 
ing synthetic fuels from coal in 
foreign countries, particularly in Ger¬ 
many. The Bergius process was in¬ 
troduced first, probably in a plant at 
Leuna in 1927, and the 13 known 
plants of this type at the end of 1940 
are believed to have produced about 
25,000,000 barrels of synthetic petro¬ 
leum products a year. Fischer-Tropsch 
plants, the first of which was reported 
in 1936, accounted for about 11,000,000 
barrels a year in 1940. 

Experimentation by the Bureau of 
Mines assumes added importance be¬ 
cause of the war, but basically is di¬ 
rected to obtaining all facts possible so 
that in the distant day when America 
may run out of petroleum, a rapid 
change-over to coal can be made. 

• • • 

TRANSPORTATION—For every passenger 

automobile available to carry war workers 
to their jobs in 1917, there are today six 
vehicles available. 

• • • 

“ELECTRIC ARMY” 

Represented by Qeneretere 
at Grand Coulee 

The equivalent of a new army of 
more than six and a half million husky 
workmen, laboring 40 hours per week, 
50 weeks per year, went into action 
to speed production of war materials 
when the Bureau of Reclamation placed 
in service the third main generator 
at the Grand Coulee Dam power plant. 

The big unit is capable of generating 
108,000 kilowatts of electrical energy, 
30 per cent more than any other hydro¬ 
electric generator except its two mates 
—an enormous output when it is con¬ 
sidered that one kilowatt is equivalent 
to the physical output of 14 men labor¬ 
ing steadily. 

The 946,000,000 kilowatt hours a year 
which the machine is capable of pro¬ 
ducing at full capacity will do work 
equivalent to that of 6,622,560 men 
laboring 40 hours per week, 50 weeks 
per year. On an efficient treadmill, 
such a gang would be able to lift 
27,000 tons, almost the weight of a 
battleship, one mile straight up in an 
hour. 

Figuratively speaking, one work 
crew of this size—Grand Coulee Dam’s 
first generator—has been laboring on 
Uncle Sam’s behalf since early in 
October, and a second has been in 
harness since late in January. Almost 
the entire output of the three units 
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will be used to make aluminum when 
new production facilities, now under 
construction, are provided. 

The throwing of the switch on the 
new machine marked the third time 
in about six months that the output 
of the big plant has been enlarged. 
In that short space of time, its capac¬ 
ity has been brought from a mere 20,- 
000 kilowatts to 344,000, making Grand 
Coulee Dam, with only one-sixth of 
its generators in place, one of the larg¬ 
est hydro-electric power plants in the 
world. 

The west powerhouse is scheduled 
to reach full development in 1944. 


Contracts have been awarded for six 
additional units, the first three to be 
installed in 1943. A powerhouse of 
similar capacity is being erected on 
the opposite bank of the Columbia, in 
the anticipation that more power will 
be required in the near future. 

NOT S0IENTIFI0 

Avtrston to NM-Caoeaston Bleed to 

Imettoeal, net Factual 

Recently there has been agitation 
about alleged discrimination against 
Negroes, with regard to the use of 



Dr. Braddock’s Microscope Was Commissioned Today 


D R. BRADDOCK wants a new micro¬ 
scope—a Bausch 5c Lomb Microscope 
. . . and he’s going to get it. It won’t be 
today, though, for today America com¬ 
missioned a new cruiser. 

On this ship there are many optical 
instruments with a myriad of optical parts, 
made by the same hands that, in other 
times, might be grinding the lenses for 
Dr. Braddock’s microscope. There are 
range finders fore and aft, and a score of 
smaller ones in strategic places about the 
ship. The glasses with which the officers 
scan the horizon are Bausch 5c Lomb prod¬ 
ucts. Yes, and there’s a B5cL Microscope, 
a duplicate of the one Dr. Braddock wants, 
in the laboratory of the ship’s hospital. 


Dr. Braddock still wants his microscope, 
but because he kno\V9 these things he is 
willing to wait. Thousands of “Dr. Brad- 
docks’’ are making earlier victory possible. 

Throughout the Bausch & Lomb plant, 
optical engineers and optical craftsmen are 
working long and tirelessly to further 
America’s war effort. The lessons they are 
learning in the white heat of the drive for 
Victory will be available later to further 
the peacetime interests of science and 
industry. 


BAUSCH & LOMB 

OPTICAL COMPANY • ESTABLISHED 1853 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 
fOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 
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THE WORLD’S MOST HONORED WATCH 


Longines provides watches in a wide 
variety of style but in a single variety 
of quality. Every Longines Watch is 
made to one standard that is world 
recognised for greater accuracy and 
long life, and time-tested by 76 years 
of use. The excellence and elegance 
of Longines Watches have won them 
10 world*s fair grand prises , 28 gold 
medals and more honors for accu¬ 
racy than any other timepiece. 

Lon gin ea- Wi ttna uer jewelers show the 
new Longines Wa tches;alao Wittna uer 
Watches, a companion line of moder¬ 
ate price—product of Longfnes-Witt- 
nauer Watch Company . 


Pr/CM Include Fadmrmi Tmu 



their blood for blood-banks for war 
purposes, and the question has been 
referred to the American Medicaf 
Association. The Association has 
stated, through its Journal, that there 
is no factual basis for such discrimina¬ 
tion against the use of Negro blood or 
plasma for injection into white people. 

Since syphilitic blood is eliminated 
from use for this purpose by thorough 
serologic testing, the rate of syphilis 
in Negroes is of no concern in this 
connection. 

The transfusion of Negro blood into 
white persons and that of white per¬ 
sons into Negroes has been repeatedly 
performed in civil practice without any 
evidence of harm or aversion on the 
part of the recipients. 

The present agitation arises from 
the inopportune publication of orders 
prohibiting the inclusion of Negro 
plasma in the military plasma bank. 

The aversion perhaps represents the 
persistence of the ancient folklore that 
one’s personality is closely associated 
with one’s blood. Frequently used 
cliches, such as “noble blood,” are 
remnants remaining in the language 
from a day when such superstitions 
were more prevalent than now. 

BERM KILLING 
Rays Used Tt Sttrillza 
Battfas, Oaataats 

Safeguarding every manufacturing 
step of a soft drink, from the sterliza- 
tion of the syrup to washing, filling, 
and capping of bottles, invisible ultra¬ 
violet radiations are being used to kill 
or inactivate more than 98 percent of 


all bacteria. One of our illustrations 
shows a hooded ultra-violet unit sus¬ 
pended over bottles about to be capped. 
At the Long Island City, New York, 
Pepsi-Cola plant 50 more of these 
Westinghouse Sterilamps are ranged 
around the top of a 1,500,000 gallon 
syrup tank. 

• • • 

PRESERVING—In spite of a long-dinging 
fallacy, the charring of wood to protect it 
from decoy has no great preservative value 
when used alone. A modern treatment com¬ 
bines the charring of wooden poles to remove 
sap rot and spraying the charred areas with 
hot creosote. 

• • • 

FIBER FIFE 

Supported by Cenorote, Used 
lu Illinois Oil Well 

The world’s first oil well to be cased 
with fiber pipe and concrete as a sub¬ 
stitute for steel is in successful opera¬ 
tion in southern Illinois, and experts 
in the industry believe it is the begin¬ 
ning of increased oil production in all 
parts of the United States, especially in 
the shallow-well fields. 

The experiment with fiber pipe 
cemented in the well as a substitute for 
steel in the well was conducted under 
the supervision of the Illinois State 
Geological Survey, where the idea of 
using fiber pipe originated. Based on 
official figures of well drillings, it is 
estimated that the substitution of fiber 
conduit for steel casing will save some 
75,000 tons of steel during the next 
12 months if drillings continue at the 
present 1942 rate* Should drillings 
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reach the 1941 rate, a saving of some 
150,000 tons of steel would result, ac¬ 
cording to this estimate. 

According to the Fiber Conduit 
Company, the use of fiber pipe, sup¬ 
ported by concrete, as oil-well casing is 
"a process which should prove to be of 
great value to the government, both as 
a means of saving much-needed steel 
and of increasing oil production/’ 

TOO SOON 

AatMIreraft Wires 
lavtaM Oarlig WtrM War I 

Britain's newest anti-aircraft weap¬ 
on, a rocket that trails long tentacles 
of entangling wires, is no new thing 
under the sun. Its essential idea was 
proposed during World War I by 
Prof. R. W. Wood, noted Johns Hop¬ 
kins University physicist, who was 
then overseas in war service. His idea 
was to have the wires spun out of an 
anti-aircraft shell. Ordnance men were 
interested in what they termed the 
“spaghetti shell/’ but the war ended 
before it could be developed to the 
field-test stage. 

Since 1918 the general idea has per¬ 
sisted. and a number of inventors have 
had a go at it. Shells, rockets, balloons, 
and airplanes have been among the 
means proposed for getting the menac¬ 
ing steel tentacles into the air. It has 
also been proposed to string small 
bombs at intervals on the wires, to act 
like miniature mines when the aircraft 
struck them or pulled them into con¬ 
tact by winding up the wire on its pro¬ 
peller. 

VEGETABLE FUEL 
Btlag Used By Ptwsr 
PlMts li Argentina 

S uccessful conversion of steam¬ 
generating equipment in Argentine 
power plants now permits the burning 
of surplus vegetable fuels for power, 
according to the magazine Power . Use 
of shelled and cob corn, barley, bran, 
sorghum, seedcake, and sunflower 
seed husks, almost completely takes 
the place of imported coal and oil sup¬ 
plies now cut off by the war, the maga¬ 
zine states. 

The converted plants are owned and 
operated by Argentine utility compan¬ 
ies affiliated with American and For¬ 
eign Power Co. The Calchines plant 
in Santa Fe has operated entirely on 
substitute fuels since the early part of 
this year. Shelled corn is burned on 
traveling-grate stokers, while bran is 
fed to forced-draft burners at the rear 
of the stokers. 

A single large boiler at the summer 
seaside resort of Mar del Plata fires 


pulverized barley or bran. Corn on 
the cob, as well as sunflower-seed 
husks and shelled corn are burned at 
the Tablada station in Cordoba. Other 
plants at Tucuman, Mendoza, and 
Chivilcoy have been converted in a 
similar manner to utilize substitute 
fuels. Coal consumption has been 
completely eliminated in these stations 
and the quantity of fuel oil for boiler 
furnaces and Diesels has been ma¬ 
terially reduced. 

FERTILIZER 
MagassliM Oeatist 
1st Endangsrsd 

K4agnesium, one of the critical war 
metals, is also an essential fertilizer 
element on some soils, but there is no 
prospect of a shortage of magnesium 
for fertilizers, say Colin W. Whittaker 


and William M. Ross, of the United 
States Department of Agriculture, who 
have studied the supply situation. 

Most soils have magnesium enough 
to supply the small quantity which 
plants require. Some magnesium, how¬ 
ever, is a prime essential, since chloro¬ 
phyll, the green coloring of the plant, 
includes this element. lick of magne¬ 
sium causes severe disorders in plants 
that can be remedied quickly and easily 
by supplying small quantities of soluble 
magnesium in fertilizers. 

Before the war, the main source of 
the quickly soluble salt was calcined 
kieserite, imported mainly from Ger¬ 
many. With this supply cut off, fer¬ 
tilizer manufacturers turned to various 
forms of magnesium oxide, one of 
which is obtained by heating dolomite 
(magnesium limestone), of which the 
United States has abundant supplies. 
The heating changes the magnesium in 


HOW TO GET THE MOST 
OUT OF YOUR LATHES 


No. lint wrhi of tuggotthm math by tho South Bond 
Lath* Workt h tho Morott ofmoro officiant war production. 
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Koep Your 

Lathes Clean 

Yes, it’s as simple as that. 

Keep your lathes clean and 
you increase production, re¬ 
duce scrap, and lengthen the 
life of your equipment. 

This will not only benefit 
you, but it will also be a 
definite contribution to our 
total war effort. 

Dirt It Abrasive 

The scale, grit and fine 
chips produced by the cutting 
tool mix with the oil on the 
bed ways, dovetails and other 
bearing surfaces, forming a 
dirty sludge. Because this dirt is abra¬ 
sive, it increases friction and causes 
wear wherever it is allowed to collect. 

A small paint brush is convenient 
for brushing away loose dirt and chips. 
Compressed air is not so good because 
it may blow dirt and chips into oil 
holes and bearings. A clean cloth can 
be used, after brushing, to remove the 
last traces of dust and grit. A little 
oil on the cloth will prevent rust from 
forming on the finished surfaces. 

The felt wipers on the ends of the 
saddle wings should be removed and 
cleaned in kerosene occasionally. An 
experienced machine tool service man 
should periodically inspect the lathe 
and remove any grit or chips that may 
have worked under the saddle or tail- 
stock. The bed ways can be badly 


scored by a small steel chip imbedded 
in the saddle or tailstock base. 

Don't Let Chips Collect 

Adequate chip disposal should be 
provided to prevent chips from piling 
up underneath or around the lathe. 

Now, when most machine tools are 
operating 24 hours a day, a small 
amount of carelessness may cause 
excessive wear — even a breakdown. 
Certainly an ounce of prevention is 
now worth far more than a pound 
of cure. 

Write for Bulletin HI 

Bulletin HI giving more detailed in¬ 
formation on the cleaning and care of 
the lathe will be supplied on request. 
Reprints of all advertisements in this 
series can also be furnished. 



SOUTH BEND LATHE WORKS 

D*t. 510 SmIIi Band, U. t. A. Urtti. Build*-, for 35 Ymt* 
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McMORROW A BIRMAN 


' Registered Patent 

1751 Rarrister DviMIni, 


D. C 


FOR A HEW THRILL 

Card aad 
Pbota 
STEREO- 
MIRROR 

Single^ pictures and prints ap¬ 
pear in three dimensions when 
seen with our scientific device. 
Thousands are delighted with it. 
Order one today. Price j(4.50 

NU-MIRROR COMPANY 

BRIDQEPORT. ROMM. 




•quail a SO Inch stralfht 

•Mda rult In precision. 

Haa O. 01, A. K, Lop, LLl, 
LLS, LL3, LL4. Binary, 
CMvm Trlf. funotloni to 

Add and Subtract Bealca 

1 minute from 0 to 00 

decree*. The eocine-dl- 
vlded scales am on white 
enameled metal. Perma¬ 

nently aoourate. Die 8ft*. 
Larte flpurea and iradu- 

atlons eliminate ejeetraln. 
. 1MA ^ ^ Rxoepttonal value and 

utility. Price with Instruction* 80.00, cash or 
0 0.0. Durable case 80c extra. Circulars free 
Your money back If you are not entirely satisfied. 
Gilson Slide Rule Co., Stuart, Fin. 

Slide Rule Maker# aino* 1815 
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▼AMMO SILICA COMPANY 
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NEW 8*ln*l readme coureel Now 
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Sed epacem of calculation used tip 
draftsmen. engineers, accountants, 
’’master minds" on the steps. 
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rempUte with 

cw&Jr: 


Laras Illustrated volume 
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Dept. K-30S, Chicago. Illinois. 
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the dolomite to a more soluble form. 
In areas where the problem is merely 
the prevention of a magnesium short¬ 
age, and not the need for a quick-act¬ 
ing remedy, the indications are that use 
of dolomite in mixed fertilizers or in 
liming fields will supply magnesium 
that will gradually become available. 

Most of the supply of magnesium 
metal required in the war effort conies 
from other sources and war use does 
not affect the supply of agricultural 
magnesium. 

DENTAL CHAIR 
Is Fully Adjustable By 
Automatic Msant 

dental chair in which elevation 
and inclination of the patient are 
accomplished without moving the 
patient’s mouth from the pre-deter- 
mined and pre-focused illumination 
area, and without the necessity for the 
dentist to remove his hands from 
critical work at a crucial time to manu¬ 
ally tilt chair and patient, has been 
developed by Dr. Richard W. Page, 
of Chappaqua, New York. Further¬ 
more, by localization of the mouth 
area at a pre-determined point and by 
maintaining that position, the dentist 
is able to work entirely from a sitting 
position, thus avoiding the physical 
fatigue and foot discomfort which ag¬ 
gravate so many dentists. Likewise, 
cuspidor and rinsing cup at all times 
are more conveniently located for the 
patient and are reached by no more 
than a slight turn at the waist and a 
brief forward-leaning motion. This is 
in contrast to the former method of 
tilting the patient far back in the chair 
to obtain better operating conditions, 


a procedure which required the patient 
to pull himself erect in order to utilize 
the cup and cuspidor. 

“If the operator is to assume the 
most convenient and restful positions 
while working/ * 1 explains Dr. Page, 
"it becomes necessary in many opera¬ 
tions to change either inclination or 
elevation of the chair, or both, one or 
more times. Most of these changes 
result in bringing the mouth out of 
the effective illumination area of even 
the best lights. This, in turn, places 
both patient and operator in awkward, 
uncomfortable positions in an effort to 
secure better lighting, or it requires 
the operator to use his hands to adjust 
chair and light, often at an incon¬ 
venient time and requiring re-sterili¬ 
zation of the hands.” 

In the dental chair shown in two 
of our photographs, changing the in¬ 
clination or elevation is accomplished 
by foot controls. The patient can there¬ 
fore be positioned in the most con¬ 
venient manner, even though both of 
the operator’s hands are occupied in 
the mouth; no matter how far above 
or below the patient it is desirable for 
the operator to be, the spotlight is 
always focused on the mouth and can, 
therefore, be mounted entirely out of 
the way of other essential accessories. 
The drill arm can he short and does 
not require constant adjustment to 
reach the patient in various positions. 

The chair is recessed in the front 
section of the platform and is raised 
or lowered by means of the foot con¬ 
trols. Inclination is managed through 
use of rollers on tracks, motivated 
by an electric motor, also connected 
to the foot controls. The rear section 
of the platform, on which the opera¬ 
tor's stool and the controls are 



Tit* spotlight (at top in both pictures) is always focused on the mouth, os indicated by 
the crosses in the two photos, regardless of how much this new dentol choir is tilted 
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mounted, can likewise be raised or 
lowered to place the operator at any 
level desired above or below the 
patient. The clo3e-coupled operating 
range of the chair permits a more com¬ 
pact and pleasing location of accesso¬ 
ries which, due to swivel arrangement 
of the stool, are always within easy 
reach of the operator. 

OABLE BAS 

Keeps Molstere Oil, 

Sends Automatic Alarm 

\Mhmt if a tiny pin-hole should 
open and let a tiny drop of water get 
inside a telephone cable? This cable 
is the protective metal sheath enclos¬ 
ing the fine copper wires, in some 
cases as many as 4242 of them. The 
answer is that even slight moisture 
might cause short circuits and service 
interruptions. 

But such troubles rarely happen, 
usually only if a violent storm, ex¬ 
plosion, or accident causes a cable 
break. The reason is that a vast part 
of the telephone cables of this country, 
carrying in all some 100 million miles 
of wire, are charged with dry nitrogen, 
a harmless gas, which is kept there 
under pressure. 

Should a leak develop, the escaping 
gas keeps other moisture out. More¬ 
over, instruments on the cable detect 
the drop in pressure, sound an alarm at 
a nearby station, and indicate the ap¬ 
proximate location of the break A re¬ 
pair crew is quickly on its way. 

BETTER BUN 
Roiolts from Us* of 
Snbstltnfo Material 

I n making an important piece for a 
heavy machine gun, a former automo¬ 
bile maker produced a casting to re¬ 
place steel tubing. The purpose, of 
course, was to effect a large saving of 
alloy steel in the manufacture of thou¬ 
sands of machine guns. But it was 
found that use of the “substitute” also 
greatly reduced the production time 
and resulted in a unit of higher qual¬ 
ity. 

With the approval of Army Ord¬ 
nance engineers, a sample was cast, 
machined, and assembled into a gun 
for testing. 

“I kept my fingers crossed when the 
Army inspector took the gun into the 
cold room and began whacking at it 
with a heavy steel bar,” says the auto¬ 
motive factory manager in relating the 
story of the development. “I thought 
he was not being impartial when I 
saw him hit the standard unit only 
twice and then wallop our experimen¬ 
tal gun eight times; but, after he came 


EDISOR ITOIAM BATTCIIIt 



Amp. Ha. ISO.Be. M.M 

*•« Amp. Bra. 925.Mu MO 

A*T Amp. Bn. MS......to. 7 M 

A-t Amp. Hn. MO.Ea. 7.M 

B-2(J-3) Amp. Bra. IT. Bp. I.H 

M-5 Amp. Bn. xi. Bp. 8.08 

L-M Amp. Bra. II. Bp. *.W 

L-40 Amp. Hra. 16.Pr. 4.M 

AU Mila 1.1 volts sack 

Above prleaa art par mitt cell. For • roll system 
use 6 pells. IS vt.—10 cells, 110 vt.—S8 calls. 
Mete: On ell cells 78 amps or Ices an additional 
charge of 10% Is to be added for trays. 

U. S. AMY TELEGRAPH SET 

Signal Corps telegraph key and founder 
mounted on mahogany board. Oper- 
ato p on I dry nella. . $5.95 

GLASS MERCURY TUBE SWITCHES 

8 amp.$1.25 10 amp.$2.25 

6 amp. 1.95 20 amp. 2.96 

UgMig PlMfSf 

Gasoline Driven. 

“Deleo” 1000 watts. 

ISO volt direct cur- 
ren t gen erator. Sin¬ 
gle cylinder, 4 oyole 
air cooled 1% Inob 
bore. 6 Inob stroke, 

1400 RPM, battery 
start Ignition. 

Price .$225.00 

Additional data on 
request. 

U. S. ARMY ALIDADES ~~ 

Hardwood, metric scale, 0-15 cm. and reverse, 
and lot, scale hairline sight spirit level. 

45* angle ad], type, made In Prance $l«9o 

HAND CLINOMETERS, PENDANT 

U. 8. Army Engineers. Geologists, Survey¬ 
ing, Mapping, etc. Magnifying Eyepiece. $3.50 

“Viodor-Nott" Rovolgtlis Coaator 





Six number. (000010) 
all 61b* long, lVf wide, and 1-5/15* high. Ku- 
merale V*” high, nickel plated. Special... $7.60 


TRANSMITTING 

CONDINSKRS 

MICA 

operating volte 11,- 
600, cap. 004. 
Dublller, new fu.55 
Dublller, used lt.M 
Wlrelees Spec, new 
lie.ee 

Wireless Spec, used 
$1.50 

i. volte 0.500. sap 

57 55 


NICHR0ME WIRE 

In stock 

SIZES FROM #59 to .001 

U. S. Army Aircraft. 

•olid brass telegraph 
and radio transmit¬ 
ting key. large eon- 
taote.$2.96 

Shell Strata IlMtrU hip 

Edwards irtoronss DC 5 Ohm Meeh. Wound 610.00 
Edwards 10* bronse DOS Ohm Mech. Wound lf.05 
Edward* 0* bronse DOS Ohm Meeh. Wound 10.50 
Bchwarae I* 100 Ohm II volt . 10.60 

Engineers U. I. Army Precision Type Tripods 

Keuffel A Baser, precision type hardwood, 
42* long, 1* diameter bronie platform with 
5/10* #18 threaded stud %* long. Has 
braos tension adjusting eorewe. Leg* 
reinforced with cast bronse and steel 
tip*. Weight 6 lb. 

Prloe .$4.95 



•■III Tear •«• taaraMI|M 

a a A ray Nffcaflt Ulnar 


A 

Made by Banach A Lomb A Par- 
sonar. Perfectly ground and hlgh- 
ly polished. 

A law N la. all 


BPeat 

Mk Loath Ikttmi Frio. 
11 la. 4 In. H In. $18. 

M In. 1IM la. 1/1* la. 78. 

N In. 1114 ta. T/ll la. 128. 


r it 


BAROGRAPH, FRIES It, T Day Oraphlo, 7 
Jewel movement. 18 in. to 81 In. atmoe. 
pressure by 20th. I Vacuum Cylinders 1% 
In. dia. hinge cover, glass front, 
mahogany oaae. Price.$58.00 

II. a Navy Divan Laatara 

Electric 160 watt, any voltage, solid 
cast braes. 100 lb. test. Weight 11 lb. 

Price .$8.50 



0. a ARMY 
AIRSRAFT MICRO- 



Manufactured by Western Elec¬ 
tric, Breast type carbon mloro- 
phone transmitter, nolee proof, 
complete with cord, plug and 
breastplate. Exceptional 
value . $2.95 

U. a ARMY LIQUID COMPASS (Sparry) 

Bronse jewel bearing. Leather ease. 

1%* diameter, 1R* high .$2.50 

U. S. Army Er|Ir$$ts Prlsmatlo Compass 

Pocket type 580• Limited quantity. $10.50 

HUTCHINSON PRISMATIC COMPASS 

S in. dia., brans, black enameled. Im¬ 
proved pattern, with opening In top, 
floating jeweled dial 8 In. Each... $16.50 

DYNAM0T0RS D. 0. to D. 0. 

84-750 volt. Oen. Electric 800 
mills .887.50 

14-1000 Oen. Bias. 1000 mills 

tie.M 

11-350 volt 80 mills ..$lMf 

18-750 volt 900 mills .M.M 

32-350 volt 80 mills . 0 0# 

38-300 volt 60 mills . 7.60 

Prisms, Binoculars, Bauach A Lomb, used, 
•lightly chipped, 1 11/16 Inch long 
by % Inch wide .$2.00 

UrHmI Staffs Govt. Flr$ 

CitlRCRltbira 

(Refutable) 

Heavy Copper A Bronse 

Carbon tetrachloride (pyrene liquid), pres¬ 
sure type, ideal for labs, trucks, boats, gar¬ 
ages, office, etc. (10 times more pressure 
than hand extinguishers.) Just turn handle. 
No pumping necessary. Ideal for remote 
control with wire. (Original coat |40 00.) 

1 qt. (100 lbs. pressure).$10.50 

2 qts. (200 lbs. pressure).$10.5$ 

TELEGRAPHIC TAPI RROONDIR 

Makes written 
record of oode 
on naner tana. 
Idealmaehine 
for learning 
code or teach¬ 
ing code to 
groups. Radio 
men can easily 
adapt It to 
short-wave re¬ 
ceivers for tak¬ 
ing permanent 
records of oode 
messages. 

Doable pen permit* slmultaneons recording of 
two meeeagee. Fens operated by battery and 
key while tape feeder Is spring driven. Made of 
toild brass on heavy Iron base. Useful on Are, 
burglar alarm and watchman systems. Mur be 
used to intercept telephone dial calls. 10 ohms. 
Rebuilt A finished. 

like new $47.50 R ec ondit ioned ISO. 



MA1HATTAI ELECTRICAL BARflAII HOUSE, INC., Bo*. S.S., 120 Cktakan St., In Tart Ctty 
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NO SERVANT PROBLEM 
NO TRANSPORTATION PROBLEM 
NO OWNERSHIP PROBLEM 


SCAIID TO MIDUCI COITI, INCLUDINO, 
IMPORTANTLY, COfT OP Ml All 

The Waldorf offers its “flexible-living” plan 
for 1942 on three different schedules: 

ASTORIA APARTMENTS...one-room apartments 

that “live” like three rooms...for restricted budgets. 

WALDORF ROOMS...large, homelike rooms and 
distinctive suites for individual or family living. 

THE TOWERS...distinguished apartment-homes... 
2 to 8 rooms...complete privacy...service pantries. 

Astoria Apartments, Waldorf Rooms and 
homes in The Towers are serviced by The 
Waldorfs skilled staff... including many 
tried-and-true employees from the,original 
Waldorf. Concrete and steel. The Waldorf is 
one of the staunchest buildings in New 
York. On guard day and night are trusted 
employees, all U. S. citizens... all bonded. 

BOOKLET ON REQUEST 

THE WALDORF-ASTORIA 

PARK AVENUE • 49TH TO 50TH • NEW YORK 
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The action of the pump, shown in 
use on our front cover, is similar to 
that employed when playing an accor¬ 
dion. 

In case the boat should be pierced 
by machine-gun fire, the equipment 
includes special plugs the flier can 
quickly fasten into the holes made by 
bullets. If any accident should hap¬ 
pen to the boat he has equipment for 
emergency use which he can use either 
working from within the boat or from 
in the water. In addition, he has a 
collapsible fabric bailing cup and a 
collapsible fabric sea anchor. 

Total weight is only 12 pounds. In 
addition, the Government furnishes a 
can of water, and a sea marker for 
use by the flier in drawing attention 
for rescue purposes. 

This new one-man parachute boat 
includes innovations developed by Fred 
Patten, boat expert of United States 
Rubber Company, working with basic 
British designs. 

PH0N08RAPH FILTERS 
Sorvo to Radio# Needle Soratok, 

Eqttallz# Tana Valuta 

Users of electrical phonographs, 
either complete in themselves or at¬ 
tachments to radio receiver amplifiers, 
will find interest in two new devices 
recently designed to impiove the play¬ 
ing qualities of such equipment. These 
units, one of them fixed and the other 
adjustable, are designed to be used 
with either magnetic or crystal pickups 
and to reduce to a minimum any an¬ 
noying and unnecessary needle scratch 
Furthermore, they can be used to alter 
the tonal range of the reproduction. 

Needle scratch control is accom¬ 
plished through the use of tuned filter 
circuits which by-pass the objection¬ 
able high-frequency noises from the 
amplifier circuit to the ground, leaving 
only the desired musical tones 

By means of other tuned circuits, 
control is exercised over the tone of 
reproduction. In the non-adjustable 
model of these units, manufactured by 
Gold Shield Products, tone equaliza¬ 
tion is obtained by switching connec¬ 
tions to the proper binding posts. In 
this way, bass notes may be empha¬ 
sized, or high fidelity reproduction may 
be obtained. In the adjustable model 
the needle scratch filter operates in the 
same manner as in the fixed unit, but 
the frequency response characteristics 
of any record may be varied at will 
by means of a special control knob. 

The method of connecting either of 
these devices to any type of electrical 
phonograph is extremely simple and, 
the manufacturers state, anyone who 
can tune in a radio set can install 
and use one of them. 
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I RRRR ED IA TI DELIVERY 
LATEST TYPE INDUSTRIAL A LABORATORY EQUIPMENT 


MimilFIIAAL PUMPS 

A* 7 


n, i onMtaffi 

St i •• 


a: $ 

!«• J • 


Ma, 1 o. 

'AS 
10.60 


NO. ltt OMT 
No. S " Vk 

NO. 3 " ft 

No. 4 '• ft 

No. 7 " ft 

No. • - 1 

No. U “ lft* 


i* Prloo t #.## With A.O. motor 

[» «« n <« •« «« 

• - 114# -M.. 

I* M 1LM M •• •• 

!* M SB - “ 2 


SI.## 

SSJ# 

IS.## 

87.10 


40.60 


Neural Itoctrto tomarstoR Htators 



fltaftoMo for boottec Uqutda tonka, kattloa. ate. 
(I KW rolaoa temperature 100* p i gallons par 
hoar.) Plttad for ift* iron pine thread. dan 
ba uaad aa 110, ISO volt or 3 haaf 110 volt. 

<0# Watt.$7.50 1300 Watt .$10.50 

TO# - . 7.50 3000 - . 12.60 

3000 Watt ....$16.00 


AUTOMATIC 

QELLAR 

DRAINER 

Prepare for rainy aaa- 
•on. Keep your base¬ 
ment dry at all times 
New improved Oberdor- 
far sump pump. 

Pump built entirely of 
bronie, rust proof, long 
Ufa. 

Has Thermal Overload 
Device. Positively de¬ 
pendable and protects 
motor in case pump 
stalls. 

Capacity 3,000 gallons 
per hour with ft h p 
motor at low operating 
ooat 

Model IS-2400 unit com¬ 
plete With MAM PH 

no v. so Mi nfl 

cycle motor. !• » ■vU 
Unconditionally Gu*r- 
enteed for One Yeer. 
Literature Sent 
on Request 




DIMUKML MUMMY SWffWKI 

This metal mercury switch overoomee faults of 
usual marcury switches. May be turned e full 
360*. Has thousa nd s of known applications from 
tiny lab instruments to gigantic power oontrols. 


1 Amp.$1.1# 

3 Amp.l.#i 

» Amp.I ff 

10 Amp.S.## 


10 Amp.IS* IS 

3S Amp.S.S# 

#6 Amp.II.## 

900 Amp.00.01 



MR0I0M 
OZONATOR 

An electrical devtoa 
that converts ordi¬ 
nary oxygen Into 
jeone. Revitalises 
and deodotisss the air. Soluble for laboratory, 
factory, offloe or home. 11# volt AO. tsis 
Only 10 watts.. 


Saall Pitta* Typ, Air Pmp 

Can be used for all purpoee* where low nreesure 
air is required. Develop# 1/3 cu. ft of eU at 
19 lbs. pressure. Suitable for aquariums. Takes 
care of 6 to 8 tanks. Piston type, aU brass 
cylinder. Belt driven. Universal AO-DO motor. 
Mounted on neat base. Complete. $7,95 


EXHAUST FANS, BUCKET BLADES 
Otiural Etoctrlo A.C. IIS vaN Motors. 



R.P.M. 

CU. fft. 
per min. 

Price 

9* 

I860 

660 

Sll.#i 

10* 

1500 

660 

11.1# 

12* 

1750 

•00 

18.## 

16* 

1760 

1600 

91.## 

16* 

1140 

1660 

97.8# 

IS¬ 

1750 

S500 

22.16 

IS* 

1140 

9100 

S2.ee 

20* 

1140 

9800 

26.0# 

24* 

1140 

4000 

42.0# 

24* 650 3800 4S.S# 

Other voltages A frequencies available aft ellghftly 
higher price* 






HEAVY DUTY TWIN 
COMPRESSOR 

Complete automatic twin cylinder outfit 
fully equipped with a heavy duty % 
H.P. motor, air tank (300 lbs. test- 
150 lbs. A.W.P.), automatic adjust¬ 
able pressure switch, gauge, check 
valve, safety valve and drainer, etc. 
Delivers 150 lbs. pressure. Displace¬ 
ment 17 cu. ft. per min. 

Models D H 6 

11* i M” tank A.C. 110 or 220 v. $0 cycle 

$57 JO 

IT i JO" tank A.C. U0 or 220 ?. 50 cycle 

$54 JO 

Lent steel sf air eompressers, Va H.P. to 20 
H.P. A.C. and D.C., all vottaies, 1 to 120 
C.P.M. displacement, built for all requlremsnts. 
Additional data an rawest. 


TVP« 


0 

r 4 

nr 


HJ>. 


R.P.M. 

OU. FT. MIN. 

INLET 

OUTLET 

P1IXCB 

1760 

ISO 

4ft* 

3%- 

622.00 

1790 

350 

iff* 

3ft* 

28.00 

1780 

638 

• * 

4ft* 

90.00 

1760 

seo 

7ft- 

6 - 

97.80 

17M 

1900 

•ft* 

7 * 

78.00 


PRIOB8 QUOTED ARK FOR A.C. 110 V. 60 OTO LBB ONLY. 
OTHER VOLTAOK8 ON REQUEST. 



PIONEER AIR COMPRESSOR CO., Inc. 

120-a CHAMeun ST. NEW YORK CITY, M. V. 















INVENTORS 

Fref Patent Guiot - 



CLARENCE A. O’BRIEN 

and HARVEY B. JACOBSON 


ARITH-MAQIC 

Not « machine —- BUT — a new theory of 
Mathematic* — the groataat inptov«n#at in 
Arithmetic tinea tha beginning of time. 
Solve* all figure problem* in 1/10 u*ual 
time end 1/10 utual effort. Infallible for 
accuracy and unequalled for speed. Postpaid 
|1.00 —• Worth a hundred. Aria»*Magk, Dept. 
IS, Maywood, Illinois. 



Army Haversacks 

heavy canvas, 7‘,i by 11 
inches, with pockets, aeoond 
hand, with leather sling. 
Postpaid for 7ft cents. 1940 
75th Anniversary catalog. 
308 pages, 2000 illustrations, 
mailed for 60 cents. 

1942 circular for 3e stamp. 

Fraitolt Bannsrman Sana 

901 Broadway, N. Y. 


SMITH & WESSON 

^ *■/ f)C (')< ’ (K I ) , • 'I 

^ / / 7/( ) / *U (' < (f'l i ^ \ j 

s i / 1 < ( IM >4 ■ \ 


AIN f CO 
MAGNETS 




i". xj/ 1 *" n i n c ,w »°* 

iW X H" X W D n II U 1 for $1.S0 

LIFTERS - $1.00 - $100 - $4.00 


BLAN, 64-V3, Day St., New York 




The DKCIMALIZER «bow, tn x for slmpl, 
manipulations Just where to place the decimal 
point in the result of any computation involving 
several elements, part or all of which may be 
decimals— for esample, In such a problem as 
(9 x .0432 X 74 1 X 18) 1246 X .0092 X 21). 

The JDBOIMALIZBR removes that "decimal point 
hasard" inherent In computations made with tha 
tilde rale or otherwise. 

Pocket ala*; durable (stainless steal): exceed¬ 
ingly smooth in action. Purniahed in leather 
case, with oomplete directions for using. Prtee 
92, postpaid: with extra, easily interchangeable 
scale which enables the instrument to perform 
extended multiplication and division, 80 oenta 
additional. Monty back, if returned within 10 
days* 

6X0101 H. MOMI 

■mflifinii i Msrtwi Ts. 


-SCIENCE IN INDUSTRY—— 

Industrial Growth 

New Products and Processes That Reflect Applications 
of Research to Industrial Production 


DESTRUCTION TEST 
SlmplHM by How 
Vibrating Cgalpaiant 

Designed for use in aircraft and 
industrial plants where there exists 
a need for testing products under con- 



Vorioble vibrations 


ditions of vibration, a newly designed 
test table can be applied to determin¬ 
ing the vibration resistance of a wide 
range of instruments, carburetors, con¬ 
trol units of many types, and so on. 

When the apparatus shown in one 
of our photographs is to be used in 
testing, the instrument or other equip¬ 
ment to he tested is firmly clamped to 
the six-inch square table. The drive 
will then impart vibration to the table 
in a vertical plane at variable speeds 
from 6 oo to 3600 cycles per minute 
over an amplitude range variable from 
zero to one-fourth inch. Both of these 
ranges are completely adjustable. Jt 
is claimed that the equipment will 
handle test work up to ten pounds 
maximum weight. Developed by Tele- 
viso Products Company, this testing 
device operates on no-volt 60 -cycle 
A.C. 

THROW-AWAYS 
Mada of Flattie* Release 
Important Machinery 

Screw plugs, dummy plugs, cap plugs, 
and other devices are often used for 
the protection of hollow equipment 
or other articles from dirt, dust, and 
moisture while being handled or in 
transit. These plugs, commonly known 
as “throw-aways,” have no functional 
value after the shipment reaches its 
destination. Formerly made of metal, 
and requiring the use of screw-ma¬ 
chines, die-casting equipment, and. 


other needed tools, these “throw¬ 
aways” are now being produced by 
American Molded Products Company 
from a tough plastic, thus releasing 
metal-working machinery for other 
and more important work. 

DRILL VISE 
Oparaftd Hydraalloally by 
Prasaara an Ptdalt 

A new vise for use by tool and die 
makers, machinists and machine opera¬ 
tors, and designed for holding work 
on the table of all types of drill presses, 
planers, shapers, milling machines, sur¬ 
face grinders, lathes, cut-off saws, and 
other machines, is called the Drilvise 
by its makers, the Studebaker Machine 
Company. 

Entirely foot controlled and hy¬ 
draulically operated, this new tool per¬ 
mits the use of both hands in the 
operation, set-up, and removal of work 
from the machine on which it is 
mounted. Exerting in excess of 10,000 
pounds per square inch pressure be¬ 
tween the jaws, this unit is ideally 
adapted for hundreds of machine shop 
uses. 

Self-contained, requiting no outside 
power or air supply, the unit consists 
of a conventionally-shaped drill press 
vise (but without the usual screw or 
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handle) and, connected to it by a six- 
foot length of flexible rubber tubing, 
a hydraulic foot control base. Parts 
are readily portable and can be easily 
moved from machine to machine. 

Work is placed between the open 
jaws of the vise, the operator moving 
the rear jaw toward the stationary 
front jaw by depressing the middle 
pedal of the foot control. This opera¬ 
tion, taking only a second, moves the 
rear jaw against the work, exerting 
just the right amount of pressure to 
only grip the work. The right or 
booster pedal moves the jaw a maxi¬ 
mum of 3/16" for each downward 
stroke of the foot and exerts a maxi¬ 
mum non-slipping pressure of 10,000 
pounds per square inch. To release 
work held between the jaws, the left 
pedal is depressed with one downward 
movement of the foot. 

TURRET LATHE 
Adaptable Te 
Many Preeielen Jobe 

A> new bench model turret lathe for 
rapid production to close tolerances on 
chucking operations of bar works has 
just been announced by the South 
Bend Lathe Works. This lathe has a 
10 -inch swing over the bed and saddle 
wings, lJ'S-inch hole through the head- 
stock spindle, and one-inch collet 
capacity. It is well adapted to second 
operation work. 

The hand-lever operated bed turret 
indexes automatically and has -an ad¬ 
justable stop for each of the six turret 
faces. The lathe is equipped with both 
a compound rest cross slide and a 
hand-lever cross slide, which are inter¬ 
changeable. The latter is furnished 
with front and rear tool blocks which 
provide three tool positions. A quick- 
change gear box supplies 48 longi¬ 
tudinal power feeds for the universal 
carriage, 48 power cross feeds for the 



Tcn-incb swing 


compound rest cross slide and 48 
thread-cutting feeds, 4 to 224 per inch. 
The underneath motor drive and back 
gears deliver 12 spindle speeds, from 
97 to 700 revolutions per minute. 

LEVEL 

Nat Clroalar Babbit Whlah 
Accurately Sbtwt Dtvlatlont 

A new and compact level with which 
deviations in both longitudinal and 
lateral directions may be read on one 



Square scale shows deviations 


setting has recently been announced by 
the William P. Fell Company. 

The new unit, with a bearing sur¬ 
face 3V 2 by 6 inches, contains a gage 
glass 2}i inches in diameter. The 
indicating bubble, 1 5/16 inches in 
diameter, floats inside square gradua¬ 
tion lines so spaced as to represent 
.0005 of an inch per foot of deviation 
from level. 

RUBBER SUBSTITUTE 
Madt Practical by Utt 
of Synfbttio Wax 

IN replacing rubber as a cloth backing 
in the manufacture of raincoats, life 
belts, and so on, the plastic material 
polyvinyl butyral has been used with 
considerable success. However, the 
characteristic surface tack of this ma¬ 
terial has to be eliminated without, of 
course, adversely affecting the other 
properties. It has been found that 
Acrawax C, a synthetic wax manu¬ 
factured by the Glyco Products Com¬ 
pany, Inc., when added to the poly¬ 
vinyl butyral in amounts as low as 1 
percent, effectively eliminates this sur¬ 
face tack. Furthermore, Acrawax C 
is a high melting point wax (275-280 
degrees, Fahrenheit), non-brittle, 
water insoluble, and non-greasy. One 
percent is completely compatible with 
the plastic and shows no signs of 
blooming to the surface. It is avail¬ 
able in powdered form and therefore 
can be readily incorporated with the 
other compounding ingredients in the 
milling operation. 




... there were 81 enemy bombere- 
swarms of fighters above and below... 

• •. when they were spotted the call 
went out over the radio— 

• •• the Marines piled Into them, 
(news Item) j 


Interesting! 

Watch for radio uio In Iho war nowt — you’ll 
find It In 9ha air—ontho ground —and at homol 


W ithout radio, the move¬ 
ment of war would still be 
anchored by telephone lines—the physi¬ 
cal hazards of the courier and visual 
signals. 

Now war moves swiftly over the whole 
face of the earth—instantaneous radio 
communication thru the ether instead of 
over copper wires has blasted the bar¬ 
riers of space and time. 

So today all our radio produedon cen¬ 
ters on war use. 

But what of tomorrow—what effect will 
this have upon the future—after victory? 

One thing is certain—it will revolu¬ 
tionize and speed the great new future 
form of transportation. • 

Radio has never been universally neces¬ 
sary in transportation before. In auto¬ 
mobiles—on trains—it has been enter¬ 
tainment—in boats it has been a great 
aid but not an essential. 

But today for the future, in that great, 
new universal transportation that is form¬ 
ing itself—the airplane—radio is essen¬ 
tial as the engine itself. 

And—mark this well—airplanes and 
radio are two of the four great industries 
destined to lead this country back to busi¬ 
ness normalcy after the peace is won* 


Zenith's leadership In the radio Industry hns been 
established by a constant achievement of "firsts ” 
Repeatedly, ideas "brand new” when Zenith "first” 
introduced them, later becameesscntials on all radios 
And that s ime * forward thinking” of engineers and 
factory and organization now concentrates on war 
production of the thins we know*-* radio—exclusively 
radio Wc are progressing—we learn every day—and 
this new experience will inevitably reflect itself when 
Zenith ugaln produces for peace. 


—a Zanlth Radio Dsaltr itaar you Is giving rsll- 
abls ssrvlca on all radios—rtgardlast of males. 

ZENITH RADIO CORPORATION-CHICAGO 
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“CYCLOPEDIA 
OF FORMULAS’* 


Thousands of copies of this ac¬ 
knowledged leader among bodes of 
formulas are being used daily for a 
number of purposes. Industrial 
laboratories find it an invaluable 
source of reference material; many 
spare-and full-time businesses have 
been built up on one or more of its 
formulas; home workshop hobbyists 
constantly find new thoughts in its 
pages. 

Wines and liquors, inks, dyes, pol¬ 
ishes, paints and varnishes, adhe¬ 
sives, cosmetics, and antiseptics are 
only a few of the sections of this 
aH-tnduffve book. 

#5.30 postpaid (Domestic) 

trier From 
SQIKNTIFIO AMMAN 
14 West 4M Street, New York, N. Y. 


Owner* of 

"AMATEUR TELESOOFE MARINE" 

who have been bitten deeply by the 
hobby bug oi glass pushing will find 
a competent guide to advanced mirror 
technique, flat making, eyepiece work, 
telescope drives, aluminizing, observ¬ 
atories, and many other aspects of 
the optical hobby in the companion 
volume 

“AMATEUR TELESCOPE 
MAKING-ADVANCED” 

This Is a wholly different book 
from “Amateur Telescope Making." 

650 pages 359 illustrations 

Ower 300JD00 words 

$5.00 postpaid, domestic 
$5*95 foreign 

SCIENTIFIC AMERICAN 
M Woa^ptfbfe, Nfw York, If. Y, 


The Mighty Mars 

Huge Cargo Planes Will Play a Leading Role in 
After-the-War World Economic Developments 


ALEXANDER KLEMIN 

Avi eHn KflUsr, ScTeoHOe Amectam. 

MnmtaMMune 1 SustfiAnnAlgl 

S c he el of Aeanwlki, New Ye* uSvertRy 

T o anyone who follows the press, 
the hearings before the Senate 
Committees investigating the possi¬ 
bility of our building huge cargo 
planes must be of considerable interest. 
We shall not enter into the argument 
nor attempt to analyze the statements 
of such authorities as Grover Loen- 
ing, Eddie Rickenbacker, Henry J. 
Kaiser, and others. It is a very 
tempting idea to provide huge cargo 
aircraft, which will fly large loads 
rapidly to the outermost ends of the 
earth in a fraction of the time required 
by slow surface vessels, but there are 
two points on the other side. How 
quickly can we build such giant air¬ 
craft, and will the engines and other 
materials diverted to this task delay 
the construction of bombers and other 
fighting planes? 

We are, however, able to present 
to our readers some preliminary in¬ 
formation on the Mars, the huge new 
flying boat built by the Glenn L. Mar¬ 
tin Company, prototypes of which are 
now under discussion for mass pro¬ 
duction. The Mars has recently 
made its first official flights, on behalf 
of the United States Navy, over the 
Chesapeake with complete success. 
With a wing span of 200 feet and a 


gross hull displacement of 995,000 
pounds, the Mars could fly non-stop to 
Europe and back. Although rated as 
a patrol bomber, she can carry a large 
cargo, or, as a troop transport, 150 
armed men. With such load-carrying 
capacities the proponents of the plan 
of building comparable boats in large 
numbers have some real ammunition 
with which to fight their battle. 

The Mars is huge in every propor¬ 
tion. The cubic content of the hull 
is roughly that of a 15-room house. 
The crew can walk in the center por¬ 
tion of the wing to service the en¬ 
gines in flight. The four Wright 
Cyclone engines develop 2000 horse¬ 
power each and swing propellers 17 yi 
feet in diameter. There is a spacious 
wardroom for officers and recreation 
space for the crew. The Command¬ 
ing Officer has his own desk on the 
bridge and his own private stateroom. 
He can pace the bridge in flight in 
true sea-going fashion. There are 
two full decks throughout, a telephone 
exchange with 24 stations. Life aboard 
the Mars will be like life on a naval 
warship. The maximum normal weight 
of the ship will be 140,000 pounds, and 
the length overall is 117 feet, 3 inches. 
The height to the top of the hull is 
24 feet. Sleeping accommodations will 
be available for 13 men. The gaso¬ 
line capacity is enormous. 

In one of our photographs the huge 
boat is in flight. The first impression 



la its oiegnitodo, a poasiMa fort-mnnar of planet to coma 


182 


SCIENTIFIC AMERICAN * OCTOBER 1942 











AVIATION 


we get is how closely the giant hull 
approaches the most desirable aero¬ 
dynamic characteristics. The size of 
the hull is so vast that the landing step 
becomes almost insignificant. In the 
Boeing Ranger, another development 
in plane design, the tip float is mounted 
on a single cantilever strut; here we 
see two struts disposed at an angle 
providing for the bracing. The cock¬ 
pit, or navigation room, blends beau¬ 
tifully into the rest of the hull. Twin 
rudders are employed. The rear por¬ 
tion of the hull rises cleanly upwards 
so that the tail surfaces are far from 
the water at all times. Tremendous 
skill and millions of engineering and 
shop hours go into the construction of 
the prototype of such a flying boat. 
Whether the Mars should be built now 
for war use is not for us to say. But 
we will go definitely on record that 
after the war such huge flying boats 
will make the Queen Elizabeth and 
the Normandie obsolete so far as first 
class over-ocean passengers and mail 
are concerned. Even as regards freight, 
the new seaplanes of this size will give 
surface vessels some stiff competition. 
It is not surprising that American 
Export Steamship Company has gone 
into the air transport business over 
the Atlantic, and that the Chairman 
of the Cunard Company, addressing 
his stockholders, speaks of his com¬ 
pany giving consideration to the oper¬ 
ation of flying boats after victory has 
been attained. 

FLAM RANQE 

Imtmm It DtsIraMi 
ftr PurtiH Ships 

Our bombers are the best in the 
world and wherever they appear we 
stand a lair chance of aerial supremacy. 
Moreover, our bombers have long 
range and can proceed under their own 
power to almost any quarter of the 
globe where they may be needed. The 
problem of delivery of the pursuit 
planes which rrfey be needed to accom¬ 
pany the bombers, however, is not so 
easy, and a nt$fcber af suggestions have 
been ntfuie fdf* increasing their range. 

One orthese suggestions is to build 
a convertible monoplane-biplane. The 
biplane cotdcl carry a greater gasoline 
low1 than the monoplane, and the wings 
would be folded back into the fuselage 
when there^ was fighting to be done. 
Another suggestion is to use a biplane 
at the start and allow one of the wings 
to drop off when its duty had been 
done. Still another is to use an external 
gasoline tank of streamline form, to be 
jettisoned when the fuel in the tank 
had been exhausted. It is this last idea 
which is illustrated in the reproduced 
photograph of the Army Bell P-39 D 


Airacobro. The only change over the 
earlier production type is in the addi¬ 
tion of the “belly tank.” 

The Airacobra carries a heavy can¬ 
non and is powered by an Allison V- 
type liquid-cooled engine, submerged 
behind the pilots compartment. It is 



Out of several suggestions for in¬ 
creasing flying range: "belly tank" 


connected to the hollow-hub propeller 
by a 10-foot drive shaft. It will be 
noted that the Bell fighter is equipped 
with a retractable nose wheel, and a 
movable canopy for the cockpit to the 
left in the photograph.— AX. 

JAP ENGINES 
Analysis ef Mittiblshl 
Kissel Meter 

friends frequently ask whether 
Japanese planes and engines are 
really good. Mr. W. G. Ovens, of 
Wright Aeronautical, answers the 
question in a paper published in the 
SA.E . Journal t entitled “Some Notes 
on Design Features of the Mitsubishi 
Kinsei Engine.” This is a two-row 
engine of 14 cylinders, with a take-off 
power of 1050 H.P., apparently fairly 
comparable to one of our own engines 
and in excellent condition before vjk 
crashed. Mr. Ovens drew the follMjjf 
ing conclusions: 

“ The engine is qpdoubtedly a 
highly dependable, even though not 
highly developed, piece of equipment, 
probably produced under time and 
tooling limitations which we would 
consider nearly impossible/ 

“The designers ‘did a very ingeni¬ 
ous job of combining what they ap- 
parfntly believed to be the most de¬ 
sirable features of a number of foreign 
engines—proved features all—into a 
composite design that “has to work the 
first time/* and probably did/” 

That certainly answers our friends' 
questions so far as engines are 
concerned.—A. K. 




paid for used courses. 


COMMITS _ 

STUDY COUftMS 

and educational 
books, slightly 
used. Sold, rented, 
exchanged. All sub¬ 
jects. Money-back 
guarantee. Cash 
Full details and illus¬ 


trated 76 page bargain catalog FREE. Write 
today. 

NKLSON COMPANY 
SOD SkemMMt, Dept. K-243, Chicago 




BEHINDWUR 

t Do you use just your thinking mind? If you ? 
9 do, you sre missing 90 per cent of your J 
possibilities. Those occasional hunches are 
? the urges of a vast sleeping force in your f 

? inner mind. Leem to develop and direct it. o 
Push obstacles aside end master life with an • 
9 energy you have overlooked. Send for FREE 9 
* SEALED BOOK. It tells how to obtain 0 
? these teachings. Address! Scribe B.J.K. ? 

? Dfu. ROSICRUCIANS ? 

? SAN JOSE (AMORC) CALIFORNIA ? 


Experimental and Model Work 

Fins Instruments and Fins Machinery 
Inventions Developed 
Special Tools. Dies, Osar Gutting. Bfte. 

KINKY RUHR, Inc., 1ST iofoyotto St., N. Y. C. 


GUARANTEED 


MERCHANDISE 

Olve your ol 
re cords JTo 





unnecessary 
needle 
son tob. 

Standard 

Model SI. At 
Same as 


to empha 
oles with 


equal hlg^fldeSty d De°Luwi b ModsP|T*i 




hwwi clari¬ 
fies the sound 
and boosts 
volume. Wave 
Trap sa.se 


Oold Shield Bpotllte with Dtb* Nickel-Silver Be- 
flactor, mount threaded to fit standard tripod 
screw; fitted with Weetlnghouse fill frosted bulb 
(750 cp.). 

in original U. S. Signal Corps finish (not re¬ 
enameled) gs.ee 

In attractive black crackle 
finish, with built-in tog¬ 
gle twitch till 

Flood lamp same construe- 




ssr%L° 


_X) M.7S 

attractive 
Jh, with 

•witch _ 

complete with cord 
_ _ to plug in any 

u! °S. V ^u^l?'TrS^ weU?t 6*tbs. U.M 

U. S. Surveying Tripod, weight i Ibe. Eli 
/UMketM Circular* on aft above items seal FREE 

GOLD SHIELD MtODUGTS (Dept. SA.) 

SSS Greenwich Si., New York, N. Y. 
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You, too, con hovo thli 

Photographic 

Exposure 

Computer 

that was designed for the 

ARMY and NAVY 


for Only 


$100 

ntu 


Postpaid 


This new exposure guide de¬ 
signed for photographers of the 
U. S. Navy, the 0* S. Army Air 
Corps and the U. S. Army Sig¬ 
nal Corps in any part of the 
world b now available for pub¬ 
lic use. It's the perfect guide for 
ground and aerial photography. 
It is printed from the same 
plates as the military editions, 
with a lighter weight cover ma¬ 
terial. It is simple, accurate, re¬ 
liable, covering a wide range of 
light conditions for determining 
proper photographic exposures. 
Pocket size 3%x3"' Durable as 
well as practical. 

MAIL ORDERS FILLED 


--USE COUPON*-1 

WILLOUGHBYS | 

32nd St. n«ar 6th Av«. N. Y. I 

| PJmm send me postpaid the Photo- J 
i smphic Exposure Computer that was | 
1 designed for the Army and Navy, for i 
which I enclose #1.00. J 


. 


CAMERA ANCLES 


Conducted by JACOB DESCHIN, A. R. P. S. 



Nsw Blatk Is Blank* 

W e say that a black surface absorbs 
light, although we do admit that 
certain black surfaces absorb more light 
than others. However, it is not too gen¬ 
erally appreciated that it is not alone the 
tone of the black that we have to con¬ 
sider in this connection, but in addition 
its texture or lock of texture —whether 
its surface is matt or glossy. A smooth 
black surface, regardless of its reflective 
capacity as compared with a textured 
surface, will reflect light as strongly 
under certain circumstances as if the 
surface were not black but were some 
gray tone. These circumstances involve 
three factors—gloss, direction of the in¬ 
cident light, and viewing angle. 

Remember the rule that the angle of 
the incident light (the light source) is 
equal to the angle of reflection? A black 
surface will appear almost white if it is 
smooth, glossy, and the angle of the 
camera to the black surface is equal to 
the angle of the incident light. Changing 
the angle of the light source or that of 
the camera will minimize the reflection 
and substituting, where possible, a tex¬ 
tured, matt surface for the smooth, glossy 
one, will break up the partnership even 
more effectively. 

Better Tkaa thi Whols 

I solate a detail suggestive of the en¬ 
tire scene, and you often get a more 
impressive picture. This is particularly 
useful in a situation such as that illus¬ 
trated. Folk dancers entertaining an out¬ 
door audience had to be shot against a 


background of such distractions as those 
seen in one of the illustrations, or not at 
all. The composition was good, but the 
effect was greatly diminished by the busy 
background. A closer viewpoint produced 
the other picture, in which the distractions 
are largely eliminated by the rather 
drastic expedient of “eliminating” parts 
of the subjects as well! However, this 
major operation seemed appropriate to 
the photographer in this instance, for in¬ 
terest was focused chiefly on the leg 
movements. For when skirts fly and legs 
are revealed, where do you look? So do 
we! 

Prints ftr tfct Strviit 

W ith a couple of thousand prints 
already on display in 16 or more 
Army and Navy posts in the Third Corps 
Area and overseas Atlantic bases, the 



Distractions •liminatsd 
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"The effect we* *r#oHy dlmfnWied by th. buiy background . . * 
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Photographic Division of the Citizens 
Committee for the Army and Navy, Inc., 
is now in full sway. The shows, which 
are displayed in the day and recreation 
rooms of the posts, vary from 25 to 350 
prints and enjoy not only the approval 
of morale officers but their active support 
as well. 

Prints are solicited from the ranks of 
both the amateur and the professional, 
the best ones selected, and shows as¬ 
sembled to furnish representative salons 
of the finest work available in this coun¬ 
try. In addition, the committee has as¬ 
sumed tke responsibility of supplying the 
camps with the necessary hanging facili¬ 
ties. Members of the exhibit committee 
serve without remuneration and the funds 
required to defray the cost of display ma¬ 
terials are contributed by individuals and 
groups. The presentations, which will con¬ 
tinue for the duration, got off to a full 
start recently with a showing of 300 
prints at Fort Hamilton 

Dvstltss Negatives 

C ontrary to popular belief, Augustus 
Wolfman says that a camel’s-hair 
brush or a soft cloth are not the proper 
mediums for removing dust from nega¬ 
tives before enlarging. “While either of 
these items will brush the dust off the 
negative, they induce a static charge of 
electricity in the negative which attracts 
more dust, like a magnet attracts steel,” 
he asserts. Moving the finger lightly 
across the film or blowing lightly will 
clear the surface of dust without “charg¬ 
ing” the negative, he advises. 

He suggests further that m lemoving 
fingerprints and grease marks from nega¬ 
tives, it is wrong to use carlxjn tetra¬ 
chloride, as this, being a “dry” cleaner, 
has the same effect as using a camel’s- 
hair brush. He therefore recommends 
the following “wet” cleaner as being mo*t 
effective: 

Film Cleaner 

Ethyl Alcohol (pure gram alco¬ 
hol) . 85% 

Methyl Alcohol (wood alcohol) 10% 
Strong Ammonia Water ... 5% 

Tinted Movlft 

M ovie makers shooting black-and-white 
film have occasionally adopted the 
practice of placing a filter on the pro¬ 
jection lens to obtain “color” movies. 
This method receives the stature of an 
accepted procedure with the introduction 
commercially of a set of four mono¬ 
chrome projection filters, “blue for snow 
and sea scenes, red glow for sunsets, 
green for masses of forest and lawns, 
mellow yellow for late afternoon and 
even to ‘warm up* Kodachromcs.” 

Small vs. Largs Prints 

T here has been much ado among pic- 
torialists recently on the subject of the 
proper size print to submit to exhibitions. 
The discussion has been precipitated b> 
the growing number of 14 by 17‘s being 
submitted and the fact that the large 
prints generally win out over the smaller 
ones. One pictorialist even went so far 
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as to refer to a 14 by 17 as a “normal” 
size enlargement. This was a little too 
much for the chaps who feel that they 
can just about afford 11 by 14’s and 
would gladly come down to 8 by 10’s if 
only the judges would not be prejudiced 
against their offerings on the count of 
small size. 

So the discussion goes back and forth 
and self-righteous judges, claiming com¬ 
plete impartiality, say print size means 
nothing, only the picture counts; while 
exhibitors charge that judges lean to the 
big prints and are most impressed with 
them. J. Ghislain Loo tens, a well-known 
judge and teacher, declaied that the 
reason large prints win over the smaller 
ones is because the distance at which 
judges usually sit is about right for 
viewing the 14 by 17’s but is prejudi¬ 
cial to the smaller ones. As a cure-all he 
suggested that prints of different sizes 
be viewed from different distances ap¬ 
propriate to the size of the print. The 
1942 New York Salon of Photography 
adopted the idea and announced the fact 
in its entry blank. Wc shall see how it 
works out. 

Using Etching Knife 

M any of the failures of beginners in 
using the etching knife, whether on 
negative or print, are due to the desire 
of the operator to get it over with as 
quickly as possible. As a result, the 
amateur holds the knife in such a way 
that the point digs the offending bit of 
emulsion out instead of merely shaving 
it off gently and gradually. This opera¬ 



tion is easily accomplished, if you will 
be patient, by repeated applications of the 
knife at a narrow angle to the negative 
or paper base. With careful shaving, 
the black spot in the print can be elim¬ 
inated without anyone being the wiser, 
and if too much is removed, leaving too 
light an area, it is a simple matter to 
spot it with pencil or spotting color. 
Shaving undesirable densities on a nega¬ 
tive is a more difficult matter, but can 
be accomplished by persistence and some 
experience. It is wise, incidentally, to 
use different knives for negatives and 
prints, as the delicately sharp edge re¬ 
quired by the former may he injured in 
working on the print. 

Wall Papar Baokgroands 

F or something different m the way of 
backgrounds for your color shots in¬ 
doors, try wallpaper for a change. You 
can use the paper already on the walls 
in your home, or get sample pieces. Back¬ 
grounds of any type arc always some¬ 
thing of a problem, but frequently they 
are very useful where unusual results arc 
desired. In color work, you have the ad¬ 
ditional factor that the color of the paper 
should be harmonious with the colors 
worn by the subject. Also, the design 
must be “quiet,” lending atmosphere to 
the picture but not stealing the show. 
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Formerly $6.00 NOW $2.93! 

Sir William Dampier's 

A HISTORY 
OF SCIENCE 

“One of the great 
books of our age.” 
—KEIV YORK TIMES 

(Tiutt art 30 similar bargains in our 
naw Imperial Editions. Sand lor frao cir¬ 
cular) 

THE MACMILLAN COMPANY 

60 Fifth A vs., Now York 



POOR 

EYESIGHT? 
Try the Now PIKE 
Electric Roodor 
A boon lor elderly 
people and others with 
poor eyesight. Wonder¬ 
ful for doctors, scien¬ 
tists and draftsmen. 
Writs for free information 
and details of Shis new in¬ 


vention that nukes 
~ times 1 


ing matter 3 i 


larcer. 


W. PIKE & CO. 


Elisabeth, N. J. 
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STUDY AT HOME for Per¬ 
sonal Success and Larger Earn 
ings. 31 years of successful 
student guidance assures expert 
instruction. LL.B. Degree 
awarded. All text material fur¬ 
nished. Easy payment plan. Send 
for FREE BOOK—‘ r Law and 
Executive Guidance,” at ONCE 
EXTENSION SCHOOL OF LAW 
8 East Huron St. Chicago, III 


BLACK LIGHT 

(Ultraviolet) 

Lighting outfit# and U.V. lamps for all purpoaaa. 
For — Oil Sand Recognition. Necrotic Diseases. 
Criminal investigation. Medical and Chemical 
Research, Spectacular and Stage Effect, Oermld- 
dal Destruction. Laboratory, Fading Teats, etc. 
Write for information and Catalogs. 
KEB0B ENGINEERING CO. 
Bollywood, Colif. Dept. 8 EL 

Lighting Engineers for BO years. 


HAVE AT YOUR FINOERTIPS 

the information you need for the 
accurate design and construction of 
any mechanical device. Get the book 
that, in its latest edition, presents 
2987 practical drawings, with ac¬ 
curate, understandable descriptions, 
of mechanical movements, devices, 
appliances, and so on, used in ma¬ 
chinery for every conceivable pur¬ 
pose. 

“THE ENGINEER'S 
SKETOH BOOK 

OF MEQHANIQAL MOVEMENTS” 

By Thomas W. Barber 


£4.35 postpaid 

Praia S0IMTIFIO AMIBISAN 
Htfe Strait, Niw York, N. T. 



Our Book Corner 


THE BOOK DEPARTMENT of Scientific American is conducted, with the 
co-dperation of the Editors, to moke available for you 0 comprehensive book 
service. Each month tho Editors select and review in these columns new books 
in a wide range of scientific and technical fields. In addition, they ore roody 
ot all times to advise you regarding tho best available books on any sub¬ 
ject. You ore invited to use this service freely. Toll our Book Deportment 
what kind of books you wont and you will bo furnished with a list of avail¬ 
able titles, including prices. When inquiring about books, ploose be specific; 
remember that we con be of tho greatest help only when you toll us just 
what you ore looking for. Books listed in these columns moy bo ordered 
from our Book Deportment. 


METALLURfiY 
By Carl 0. Johnson 

T extbook, written especially for home 
readers. Recommended to those who 
are working in industry and who seek 
some general knowledge of why metals 
behave as they do Not a complete, de¬ 
tailed book, but an introduction. Emphasis 
is on the practical. Coverage* properties 
of metals; chemical metallurgy; produc¬ 
ing iron and steel; physical metallurgy; 
shaping and forming metals; commercially 
important non-ferrous alloys; light metals 
and alloys; copper and alloys; steel, heat 
treatments for steel; surface treatments; 
alloy or special steels; classifications of 
steels; powder metallurgy; literature of 
metallurgy. Physical metallurgy is stress¬ 
ed more than chemical metallurgy. The 
author is Assistant Professor of Mechani¬ 
cal Engineering at the Worcester Poly¬ 
technic Institute. (262 pages, 5j/j by 854 
inches, 127 illustrations.)—$2.60 postpaid 
— A.G.l* 


THE RADIO AMATEUR'S HANDBOOK 

SpooigI Detents Edition—A Manuel 
for Radio Training Courses 

E verything from the regular edition 
of the “Radio Amateur’s Handbook” 
has been retained in this volume that will 
be useful in defense radio training courses. 
To this material have been added new 
chapters on mathematics, measuring 
equipment, and code instruction Thus 
a book which has long been the accepted 
standard in its field has taken on a new 
and outstanding importance in this special 
edition. (288 pages, heavy paper covers, 
t l /i by 9Vj inches, numerous drawings, 
charts, tables, and photographs.)—$1 10 
postpaid.— A.P.P. 

CHEMISTRY 

By Gerald Wendt, Ph.D. 

N ot chemistry made easy-—it can’t be— 
but chemistry made easier. Intermedi¬ 
ate between the popular works which 
make chemistry easy simply by skipping 
what’s hard (and usually important also) 
and the more complex classroom texts 
The author's praiseworthy aim—one en¬ 
vied by older generations of sufferers—is 
"to omit all that is likely to be forgotten 
in any case,” thus not forcing the student 
or home reader who does not expect to 
specialize in chemistry to follow the in¬ 
structor up and down every single dearly- 
beloved little side street and alley of the 
science. The result is a book containing 


the main substance of the typical first- 
year chemistry course as taught to college 
students (part of a survey course), one 
requiring real study, but from which the 
outside reader may gamer a much better 
than sketchy background in chemistry. 
The author was formerly dean of the 
School of Chemistry at the Pennsylvania 
State University. (300 pages, 5 54 by 
8 54 inches, 30 illustrations.)—$2 35 post¬ 
paid.— A.G.l. 

THE COMING BATTLE OF GERMANY 
By William B. Ziff 

F orthright, hard-hitting facts on the 
development of the war thus far, with 
special emphasis on the rise of air power, 
its past uses, and possible future utiliza¬ 
tions. Replete with vital statistics on 
world economics and their bearing on 
Axis success or failure. In lucid, fast- 
moving style this is an analytical sum¬ 
mation of the Axis plan of strategy, how 
it has worked to our detriment, how it 
may continue to do so, its bearing on the 
defense of the Americas, with a conclu¬ 
sion that we must fight the “Battle of 
Germany” now or we shall have to fight 
the “Battle of the United States” later. 
(280 pages, 554 by 8 inches.)—$2.60 
postpaid .—A D.R , IV. 

PROCEDURE HANDBOOK OF ARC 
WELDING DESIGN AND PRACTICE 

A pplication of welded construction to 
the implements of war has given a 
tremendously added impetus to this up-to- 
date and thoroughly proved method of 
fabrication. Thus, this seventh edition 
of a widely renowned handbook has 
greater significance and value than ever. 
The text covers the whole field of its 
subject from welding methods and equip¬ 
ment through technique and costs, testing, 
and machine design to typical applications 
of arc welding in manufacturing, con¬ 
struction, and maintenance. (1268 pages, 
6 by 9 inches, completely indexed, thor¬ 
oughly illustrated with drawings and 
photographs, flexible cover.)—$1.50 post¬ 
paid in United States, $2.00 elsewhere.— 
A PP. 

TECHNIQUE OF PLYWOOD 
By Charles B, Norris 

P lywood demand is skyrocketing in the 
production of wartime housing, air¬ 
planes, boats, and other defense needs, 
yet specific information on the material 
itself is difficult to find. Here, between 
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the covers of a plastic-bound book, has 
been gathered technical information on 
all phases of plywood manufacture, spe¬ 
cially written for engineers, designers, 
and users of plywood. (249 pages, 5 by 
7% inches, tables and drawings.)—$2.50 
postpaid.— A . P.P . 


33 LESSONS IN PLYING 
By Jay D. Blavfax 

A former Lieutenant in England’s 
RAF of 1918, the author talks di¬ 
rectly to the reader in fluent yet con¬ 
versationally simple manner about taking 
a plane off and landing it safely; flying 
in fair weather and foul; high altitudes, 
storms, fogs, clouds; care of the engine: 
flying instruments; acrobatics; military 
flying. A supplementary manual to ac¬ 
tual school flight instruction for student 
pilots of all ages. (319 pages, 5 by 7*4 
inches, indexed. Numerous line drawings 
by C. B. Colby, editor of Air Trails) — 
$2.60 postpaid.— A D R , IV 

NOW TO DESIGN AND INSTALL PLUMBING 
By A. J. Manillas, Jr. 

A ll-around treatise, by an author who 
served his regular indentured appren¬ 
ticeship and worked as a journeyman for 
a number of years, hut who for the past 
12 years has been circuit instructor of 
plumbing in the Wisconsin Vocational 
Schools The book explains and illustrates 
all commonly used plumbing principles, 
for students, journeymen, and architects 
(442 pages, 5by 8*4 inches, 349 illus 
trations.)—$3 10 postpaid - A G / 

THE STORY OF THE AIRSHIP 
By Hugh Allan 

W hat is the value of the non-rigid 
airships (blimps) that are becoming 
such a common sight in coastal areas 
of the United States? They appear to 
make ideal targets for enemy gunners, 
are relatively slow, and would seem to 
lack maneuverability. The author of the 
present book, long associated with lighter- 
than-aircraft operations, answers this and 
other questions which Americans are 
frequently asking. He tells of the ad¬ 
vantages which the blimp holds for cer¬ 
tain types of military operations, relates 
some of their history, shows how they 
have been improved since World War I. 
and presents the outstanding results of 
recent fleet operations (74 pages, 6*4 
by 9}4 inches, thoroughly illustrated with 
photographs and drawings)—$1 10 post¬ 
paid.— A. P.P. 

INDUSTRIAL INSTRUMENTS FOR MEAS¬ 
UREMENT AND CONTROL 

By Thomas J. Rhodst 

F or use as a textbook for the formal 
study of the subject of instruments 
and automatic control in engineering 
schools and as a practical reference book 
for those concerned with instruments and 
control problems in industry. Author is 
engineer, Proctor and Gamble Company. 
Coverage: standards; pressure and vac¬ 
uum gages; indicating and recording 
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The Editors Recommend 

JANE*S FIGHTING SHIPS, 1941. Thl# if thf lxteat edition of th« 
world-famed London authority on all world navies. Contains discussions, 
data, photographs, silhouettes, details of eonstruetlon. Now, more than 
eve, before, this Is a “must" reference for all who have naval interests. 


Best 
Sellers 
in Science 


ELEMENTS OF ORDNANCE— 
A textbook prepared for cadeta of 
tht United States Military Aead~ 
ewy. Cover* manufacture, the 
chemistry of explosives, types of 
weapons, mathematics of ballisties, 
etc. 16.60 


AN INTRODUCTION TO THE 
THEORY OF RELATIVITY— 
Bp Peter Gabriel Bergmnnn* 

Almost wholly mathematical treat¬ 
ment of the special theory, the 
general theory, and the unified 
field theory. Foreword by Prof. 
Cinetein. $4.60 


THE TRISECTION PROBLEM— 
By Robert C. Yates. Kmbodiee 
mathematician's answer to would- 
be triaector. Give* chief depend¬ 
able data on this never-ending 
dispute. Compact, erlap, concise. 

$ 1.10 


SCIENCE EXPERIENCES WITH HOME EQUIP¬ 
MENT—By C. J. Lynde A book of 200 simple 
home tricks based on physical laws, each experiment 
being illustrated and Its principle explained. $1*4$ 


AIRCRAFT INSTRUMENTS—By George Kills 
Ervin. All types of instruments for aircraft use 
described for students, pilots, inspectors. Funda¬ 
mentals, instructions. $5.10 


PROCEDURES IN EXPERI¬ 
MENTAL PHYSICS—By John 
Strong, Ph.D. A wealth of useful 
data of a practical kind for the 
constructor, experimenter, and 
•killed craftsman. $6.80 


MACHINERY’S HANDBOOK— 
Eleventh Edition. "Bible of the 
mechanical industry," enlarged to 
1815 pages of latest standards, 
data, and Information required 
daily In the abop and drafting 
room. $6.10 


FIRE FROM T11E All!—By J. 
Enrique Zanetti* Pertinent facts 
regarding incendiary bombs. His¬ 
tory, modern type#, materials, end 
the strategy and tactics of their 
use in modern warfare. $.60 


STEEL SQUARE POCKET BOOK—By Dwight 
L. Stoddard. Practical method* of using the car¬ 
penter's steel square for layuut work of all kinds. 
Time-tried methods used by two generations of car* 
pouters and found both rapid and accurate, $1.00 


WE NEED VITAMINS—By Walter H. Eddy and 
G. G. Hawley, Compact pocket primer of the nature 
and functions of all the known vitamins, for laymen 
who wish up-to-date scientific data, not too technical 
but not too shallow. $1*$8 


MATHEMATICS — ITS MAGIC 
AND MASTERY—By Aaron 
Bakat. Investment In approach 
to algebra, geometry, trigonometry, 
with time-savers. $4.10 


WORKING WITH THE MICRO- 
SCOPE—By Julian D. Corrlng- 
ton. For the serious beginner. 
Explicit, practical. $3.60 


TOOL MAKING—By C. B. 
Coles. Instruction for making and 
using all kinds, from personal tools 
to arbor presses, lathes, planers, 
etc., in different metals. $3*60 


THE ELECTRON MICROSCOPE—By Burton and 
Kohl. A well-written account o( this newest tool of 
science, with all technicalities explained for complete 
understanding by average persons. $9.95 

MINERALS IN NUTRITION— 

By Zolton T. Wlrtschaffer, M.D. 

Sami-popular, semi-scientific trea¬ 
tise on the newest findings with 
regard to minerals as an extremely 
small but all-important factor in 
the human dietary -comparable in 
importance with that of tho vita¬ 
mins. tneluded is a bibliography 
of special articles. $1.8$ 

A MARRIAGE MANUAL—By Hannah M. Stone, 
M.D., and Abraham Stone, M.D. A practical 
guide to sex and marriage, covering fitness for mar¬ 
riage, mechanism of reproduction, prevention of con- 
esptiun, and similar vital subjects. Answers questions 
most often asked these authors by their consultants. 

$ 2.60 


SOILLESS GROWTH OF PLANTS—By Ellis and 
Swaney, Complete information on tank farming, 
with formulas for solution and instructions for pre¬ 
paring tanks and other containers. $2.83 

PROCEDURE HANDBOOK OF 
ARC WELDING DESIGN AND 
PRACTICE — Lincoln Electria 
Co. Sixth edition of a famous 
book covering every phase of arc 
welding in detail. Limp leather¬ 
ette. 1117 pages, several thousand 
illustrations. 

In U. S. A. $1.50 

Elsewhere $2.00 

THE ADVANCING FRONT OF MEDICINE, By 
George W. Gray—Summary of the high points of 
our present-day knowledge of the nature of disease* 
Alimentation, high blood pressure, the sulfa drugs, 
influenxa, allergy, insanity, sleep, pain, drink, smok¬ 
ing, anxiety, cancer, aging. A truthful picture of 
the status of medicine. $9*10 


MILITARY BASIC COURSE— 
By Capt. Frank X. Cralckshank. 
Complete story of Army operations 
in handy pocket volume. Paper 
binding. 11.10; Fabrikold. $1.85 


HANDBOOK OF CHEMISTRY 
AND PHYSICS—A classic refer¬ 
ence book recently revised and 
brought up-to-date to keep pace 
with recent research. Includes ma¬ 
terial on all branches of chemistry, 
physics, and allied sciences. Used 
in laboratories and by engineers 
throughout the country. Flexible 
binding, 2S03 pages. $3.60 


AUTOMATIC ARMS—By Mel- 
vin M. Johnson and Charles T. 
Haven. Comprehensively covers 
machine guns, machine rifles, sub¬ 
machine guns, pocket pistols, shot¬ 
guns, sporting, military rifles in 
automatic classification. $$.10 


FATIGUE OF WORKERS—A 

notable report concerning fatigue in 
relation to industrial production, 
made by a committee of the Nation* 
al Research Council. Covers indus¬ 
trial causes of illness, heat and 
high altitude, aelf-cxpression and 
labor unions, Western Electric re¬ 
searches, end so on. $2.60 


ATOMIC ARTILLERY—By John Kelloek Robert, 
son. Electrons, protons, positrons, photrons, neu¬ 
trons, and cosmic rays, ail described for the layman 
in plain language. Also transmutation of the ele¬ 
ments and the manufacture of artificial radio-activity, 

$2.33 

THE CONDENSED CHEMICAL DICTIONARY— 
Edited by Thomas C. Gregory. Data on properties, 
preparation, grades, and uses of chemicals and related 
materials, briefly given. Includes descriptive data 
on proprietary compounds and preparations. $12-10 


BASIC FIELD MANUAL, INFANTRY DRILL 
REGULATIONS. Practical working manual for 
commissioned, non-commissioned officers. $.50 


The above prices are postpaid in the United 
States. Add, on foreign orders, 25e for 
postage on each book, except as noted. 
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thermometers; high-temperature pyrom- 
etry; theory of differential-pressure flow 
meter; primary and secondary measuring 
instruments; liquid-level measurement; 
telemetering; automatic-control theory 
and mechanisms; miscellaneous industrial 
instruments. (573 pages, 6 by 9 inches, 
282 illustrations.)—$6.10 postpaid.— 
A.G.l. 

PATENTS AND INDUSTRIAL PNOONESS 
By Q$org$ E. Folk 

A n understanding of how proposed 
changes in the patent laws will af¬ 
fect wartime and post-war industries is 
of utmost importance at the present 
moment when the Senate Patents Com¬ 
mittee is so busily engaged in attacking 
the whole subject of patents and patent 
rights. Such an understanding can be 
gleaned from the text of this volume, 
prepared by the Special Patent Adviser 
to the National Association of Manufac¬ 
turers. (393 pages, 6 by 9 inches, a few 
illustrations and charts.)—$3.10 post¬ 
paid.— A.P.P. 


THE ART OF OEM CUTTING 
By Fred S. Young 

H andbook, paper - covered, covering 
practical phases of equipment, saw¬ 
ing, grinding, sanding, dopping, and polish¬ 
ing ; also facet cutting; testing gem 
stones; value of gem stones; lapidary 
notes; jewelry making; color photography 
of gems. (112 pages, 6 by 9 inches, 34 
illustrations.)—$2.10 postpaid.—.^ G. I 

PLASTICS 
By J. H. Dubois 

A lthough the text of this book is 
presented in narrative form, giving it 
the easy swing of a well-written story, it 
packs into the chapters a vast amount of 
meaty information on the whole general 
subject of plastics. It can be read as easily 
by the layman as by the technician, and 
each will benefit according to his needs. 
Chapters cover manufacturing methods in 
some detail, all the various types of plas¬ 
tics materials and laminated forms, de¬ 
sign of plastic products, and so on. Tab¬ 
ulations of the properties of plastics, plus 
basic design information, will be found 
invaluable to engineers and designers. 
This book now has it own place in our 
shelves as a ready reference on plastics 
problems. (295 pages, 6 by 8 T A inches, 
131 illustrations, two full pages in color, 
37 tables, completely indexed.)—$3 60 
postpaid.— A. P. P. 

ESSENTIALS OF ASTNONOMY 
By Jokn Cbirlts Duncan, Pk.D. 

B rief elementary college textbook of 
descriptive (not mathematical) astron¬ 
omy, mainly for use in short-term courses. 
A normal length text stripped down to 
solid essentials. Author is Professor of 
Astronomy in Wellesley College. (191 
pages, 5 l A by 8 X A inches, 87 illustrations, 
eight attractive sky charts.)—$1.95 post¬ 
paid.— A. G. /. 
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CURRENT BULLETIN 
BRIEFS 


(The Editor wilt appreciate it 
if you will mention Scientific 
American when writing for a»*v 
of the publications listed below.) 

More Production—Better Morale is 
a 16-page bulletin which details a pro¬ 
gram for American industry, based upon 
the premise that both management and 
labor have an equal stake in winning the 
war. How these two groups can be lead 
to realize this fact is discussed in the 
pages of this pamphlet. Request this 
bulletin on your business letterhead. In¬ 
stitute of Public Relations , Inc., Graybar 
Building, Nexv York, New York. 

Industrial Chemistry As An Occupa¬ 
tion is a six-page leaflet which covers 
the nature of the work, abilities and 
training required, income, and miscel¬ 
laneous advantages and disadvantages. 
Occupational Index, Inc., Nexv York 
University, University Heights, Nexv 
York, Nexv York Single copies 25 cents, 
$500 a hundred. 

Glue, Plastics and You, by 1. F 
Laucks, is a 16-page bulletin prepared 
in an attempt to lessen the confusion 
which now exists regarding the differ¬ 
ence between the gluing art and the 
plastics art. Laucks Nexvs Bureau, 1 P 
Laucks, Inc Maritime Building, Seattle, 
Washington—Gratis 

La hie Catalog No. 16 is an eight-page 
pamphlet which describes a line of 16* 
inch Toolroom Lathes and 16-inch Quick 
Change Gear Lathes. Attachments, acces¬ 
sories, and tools for these lathes are also 
listed. South Bend Lathe Works. Dept 
S7, South Bend, Indiana—Grata 

Thf New Opfn House is a 32-page 
pamphlet which presents scores of 
timely ideas adaptable to civilian anti 
farm home modernization and repairs 
All of the suggestions given are within 
the limits set on remodeling and repair 
by the War Production Board. In addi¬ 
tion, many practical ideas for making 
war housing more attractive and more 
livable arc given. Considerable attention 
is paid to providing adequate storage- 
space through the use of practical closets 
Pohderosa Pine Woodxvork, 111 West 
Washington Street, Chicago, Illinois — 
10 cents. 

SruRDiMAiit Heavy Duty Live Centers 
is a four-page folder giving complete 
information and specifications regarding 
standard Morse taper live centers. Illus¬ 
trated with photographs and drawings 
Sturdimatic Tool Company, 5224 Third 
Avenue, Detroit, Michigan. — Gratis. 

Spectrum Chart is a seven-color chart 
approximately 30 by 40 inches in size 
printed on heavy white cloth and bound 
at top and bottom with wooden rods 
The entire electromagnetic spectrum is 
presented, every part of practical signi¬ 
ficance being analyzed in detail. Em¬ 
phasis is on uses of each kind of radia¬ 


tion. Terms are defined in a special glos¬ 
sary. Of specific interest to teachers of 
physics, chemistry, and electrical engi¬ 
neering and to practicing engineers and 
scientists. Publications Section, 6-N-17, 
Westing house Electric and Manufactur¬ 
ing Company, East Pittsburgh, Pennsyl¬ 
vania. — $2.00. 

Metal Duplicating Without Difs i& 
a 32-page illustrated catalog describ¬ 
ing in detail several mechanical devices 
designed specifically for duplicate form¬ 
ing of parts and pieces to die accuracy 
without the time delay and expense of 
die layouts and die sets O'Neil-Irxvin 
Manufacturing Company. Minneapolis, 
Minnesota — Gratis. 

Cl ntfr Scope is a 20-page bulletin which 
gives instructions, for using an optical 
tool to locate work to the center of a 
machine-tool spindle, to correct for run¬ 
out, and to locate layouts Data are given 
on available models, edge block and table 
plug accessories, and typical set-ups. 
Center Scope Instrument Company, 631 
S. La Brea, Los Angeles, California — 
Gratis 

Accim n r Facts— 1942 Edition is a 116- 
page statistical ycarlx>ok which gives 
most of the answers to safety problems 
According to the National Safety Coun 
cil, accidents ~97 percent of them pre¬ 
ventable— cost the nation $4,(X)0.000,000 
in 1941 This > ear book analyzes and 
presents statistics for the previous year 
and compares them with earlier years 
National Safety Council, Inc, 20 North 
Waikcr Drive, Chicago, Illinois - Gratis 

Tin and Ijs Uses (No. 13) is a 16-page 
pamphlet devoted to emergency econ¬ 
omics in tin This issue ot the publication 
describes practical methods of saving tin 
m various Helds of use At tides describe 
methods of using solder less rich in tin 
than usual, using newly developed types 
of joints on lead pipes, the advantages of 
thinly coated tin plate, methods of using 
bearings containing less tin, and so on 
Batte/le Memorial Institute, 505 Ring 
Ax nine, Columbus, Ohio —■Gratis 

The Rate of Oxidation of Copper, by 
Addison H. White and Lester H 
Geriner, is a study of the rate of reaction 
between copper and pure dry oxygen at 
room temperature and 20mm. pressure 
The experimental technique is described 
in detail. Bell Telephone Laboratories. 
Inc., 463 West Street, Nexv York, Nexv 
York—Limited Free Distribution. 

Turnfr Topics is a four-page folder 
devoted specifically to users of blow 
toichcs, in an endeavor to enable them 
to get the maximum efficiency and service 
from these vital war tools. The Turna 
Brass Works, Sycamore, Illinois. — 
Gratis. 

Steel in a Year of War, by Waltci 
S. Tower, is a summary of what has 
been accomplished in this industry during 
recent months, present problems, and a 
speculative look into the future. Ameri¬ 
can Iron and Steel Institute, 350 Fifth 
Avenue, Nexv York, Nexv York.—Gratis 


THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

ii now in use by most 
of tha Polka Departments in tha 
United States. It is also tha system 
which applicants for many Civil 
Service positions must master before 
they can successfully fill all require* 
mams. 

Tha only book based on tha Henry 
System is Frederick Kuhne’s 

“THE FINGER PRINT 
INSTRUCTOR” 

In this 182-page hook, written by a 
noted fitiger prim expert who was 
for many years in tha Bureau of 
Criminal Investigation, New York 
Police Department, will be found 
complete instructions on every phase 
of the work from taking the prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details dear. 

Used by many governmental and 
industrial personnel departments 
and by the F.B.I. 

#4.23 postpaid 
New 1942 Printing 

Ortfir From SCIENTIFIC AMERICAN 
14 West 40th Street, New Ytrk, N. Y. 


MAKE YOUR OWN 
TELESCOPE 

at a cost of loss 
than $25. 

working from Inexpensive, 
prepared kite of glees, abra¬ 
sives, and pitch, and by fol¬ 
lowing the practical detailed 
Instructions In 

“AMATEIR 
TELESCOPE HAKIM” 

This beginner’s book, from which 
more than 25,000 telescopes have 
been made by amateurs, gives ele¬ 
mentary information on how to plan 
and build the mounting, how to 
grind, polish, and accurately shape 
the essential glass parts by hand. 
All necessary data are presented in 
easily understandable form. 

Over 500 pages Profmly illintrafd 

M’OO postpaid, domestic 
94.15 foreign 
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14 Wwl AMU StrMt, Nnr York, N. Y. 
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TELESCOPTICS 


A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

UHer of iht SetontHU American books "Amateur Teleecoise Moklnf" 
and "Amateur Teleecope Moklnf-Advanced" 


M etal is not in the same class with 
glass for optical surfaces. Your 
scribe recalls Professor Ritchey saying: 
“You can't put a real optical surface on 
metal." 

Another man who had worked with 
both materials comments as follows: 

“Glass—like all insulators of electricity 
—is no good mechanically; but it is homo¬ 
geneous and it is seldom that a notice¬ 
able variation in hardness can be detected 
in any particular sample. Hence, when 
one piece is rubbed against another, with 
an abrasive between, it is to be expected 
that all parts of the same piece will be 
similarly affected by the same rubbing 
speed and pressure. Not so with the 
metals. The metal is composed of crys¬ 
tals and hence is of varying hardness. 
If the steel is tempered, the lack of uni¬ 
formity of hardness is even more notice¬ 
able. 

“The chances are that the metal mirror 
maker has two strikes on him before 
he even starts to work. The chap who 
uses glass can depend on what he is get¬ 
ting, and be reasonably sure that his next 
piece will be pretty much the same as the 
piece he is now using However, metal 
is much easier to handle than glass 
“Steel,” continues the same man, who 
wishes to remain anonymous, “cannot be 
ground disk on disk, because of the ten¬ 
dency to gall. Little pieces pick up and 
roll into large balls, making deep, torn 
furrows in the work. Hardened steel is 
much better in this respect. Hence, I grind 
and fine-grind the mild steels on a lead 
lap. The fringes soon become visible and I 
can almost finish the job on lead. Then a 
little polishing on pitch, with rouge, gives 
a gorgeous finish.” 

A man who has worked with metals 
for flats is Sydney J. Needs, The Fairfax, 
43rd and Locust Streets, Philadelphia, 
Pa. He is not an amateur telescope 
maker but an engineer who was aided 
by “A.T.M.” in learning to make metal 
flats for use in an extended non-optical 
but high precision mechanical research 
on boundary films of lubricant in machine 
bearings, an account of which he pub¬ 
lished in The Transaction of the Ameri¬ 
can Society of Mechanical Engineers , 
May 1940, pages 331-345. 

As he did not there include data on his 
method of working metal flats, he was 
invited to describe his technique for these 
columns. Much of his description will 
seem strange to the worker in glalt but, 
since amateur opticians often are called 
on to do precision work on metal sur¬ 
faces, the technique he developed after 
much laborious experimentation should 
go into the permanent record and not be 
lost. Your scribe has a neat little flat 
of hardened tool steel presented by Needs. 
It tests flatter than 1/20 wavelength—a 
millionth of an inch. Needs writes as fol¬ 


lows, in describing his working technique: 

“A metal surface produced by the lathe 
or grinder may be fine ground on a lead 
lap in preparation for the final polish. 
The lead lap has the advantages of being 
easily prepared; it wears away very 
slowly; and the degree of surface per¬ 
fection produced may be varied within 
wide limits. In fact, the lead lap is capa¬ 
ble of producing finishes quite satisfac¬ 
tory for most purposes without the neces¬ 
sity of further polishing. 

#/fjOR work up to about 6" diameter, an 
■ 8" lap is ample. A lap of this diame¬ 
ter should be about 2" thick, but this thick¬ 
ness ratio is arbitrary and unnecessarily 
high for laps of larger diameter. The 
casting is prepared by melting lead 
of the purest and cleanest grade obtain¬ 
able and pouring into an oversized 
wooden mold. To produce a good sur¬ 
face on the work it is necessary that the 
lap be free of foreign particles. For this 
reason, scrap lead should not be used. 
When machining the lead casting, the 
horizontal tabic of a small boring mill 
will be found preferable to the chuck or 
face plate of a lathe. The outside di¬ 
ameter and the upper face of the casting 
are finished in one setting. Half inch 
lifting holes about 1" deep may tie drilled 
radially from opposite sides midway be¬ 
tween the two faces. These holes are use¬ 
ful for holding the lap on the machine 
table, while the second face is machined 
parallel with the first, and are necessary 
for handling the lap when in use 
“Both sides of the lap may Ik* used, 
one for coarse grades of Carborundum 
or emery, the better side being used with 
only the finest grade of abrasive 
“After machining, the faces of the lap 
should lx* scraped to fit a plane surface 
plate Lead will be found very difficult 
to scrape, and a poor surface will re¬ 
sult unless a few simple precautions arc 
observed. The scraper used is the ordi¬ 
nary flat double-edged hand scraper 
forged from a discarded file and hard¬ 
ened. Time will be well spent stoning 
the cutting edges of the scraper until 
they are smooth and sharp Lead is so 
soft that the scraper will remain sharp 
indefinitely. Place a piece of carpet or 
several opened newspapers on the bench 
to form a support for the lead lap 
Moisten a clean cloth with lard oil and 
wipe the upper face of the lap. A thin 
film of lard oil will remain on the lead 
and, thus lubricated, the scraper will cut 
smoothly and without tearing the metal. 
Scrape the surface until all machine 
tool marks have been removed. Now 
clean both lap and surface plate thor¬ 
oughly, moisten both with lard oil, and 
wipe dry with a clean cloth. A film 
of lard oil will remain on each and when 
the lap is gently rubbed on a surface 


plate, the trace of lard oil present will 
be "sufficient to lubricate the points in 
contact. Upon removal of the lap these 
high points will be found brightly pol¬ 
ished; and sufficient lard oil will still be 
present to lubricate the scraper remov¬ 
ing them. 

“After a test on the surface plate, re¬ 
move all high spots, moving the scraper 
in one direction. After the next test, 
remove the high spots by moving the 
scraper at right angles to the previous 
direction, thus preventing the formation 
of furrows. Before each test clean the 
lap and reference plane thoroughly and 
apply a fresh film of lard oil; then re¬ 
move as much of it as possible with a 
clean dry cloth. Should scratches be 
found on the lead after testing, more 
care in cleaning is probably indicated. 
When the contact spots are quite close 
together and well distributed over the 
surface of the lead, the lap will be found 
to float quite freely with no perceptible 
friction when first placed on the refer¬ 
ence plane. This is due to a film of air 
separating the surfaces and an appreciable 
time is required for the air to escape 
When this occurs, the lap is fairly flat, 
but the scraping may be carried on as 
long as patience will permit. 

//^%NF important detail concerning the 
use of the scraper must be added 
Lead is so soft that merely reducing the 
pressure on the scraper at the end of a 
forward stroke is not sufficient to raise 
the scraping edge and stop the cutting 
The scraper must be lifted from the work 
while still moving forward at the end of 
each stroke. If this is not done, each 
stroke will end below the surface of the 
surrounding metal and a burr will be 
raised where the scraper is stopped The 
forward motion of the scraper remov¬ 
ing the high spot has exposed metal, 
free of lard oil. If the scraper is moved 
back or a second forward stroke made 
over this unlubricated surface, scratch¬ 
ing and tearing of the metal will result 
The chip removed by the forward stroke 
will be found on the edge of the scraper 
and must be removed before the next 
stroke is started. After a few trials, the 
trick of raising the scraper and removing 
• the chip with a finger will become auto¬ 
matic and require no further attention. 

“After the scraping, the lead lap is 
ready to l>e charged and used. No 
grooves are necessary since the lap is 
used dry. 

“For charging, a flat cast-iron plate is 
convenient, having approximately the 
same diameter as the lap but it need not 
be as thick. After it is machined all 
over, one side of the cast-iron plate is 
finished plane and smooth, cither by 
scraping to fit the reference plane or by 
the time-honored process of grinding 


190 


SCIENTIFIC AMERICAN • OCTOBER 1942 



-TELESCOPTICS- 

three plates against each other in pairs. 
Lifting holes similar to those in the lead 
lap are drilled in the side of the cast-iron 
plate. To charge the lead lap, No. 600 
Carborundum is sprinkled on its scraped 
surface and spread as evenly as possible 
with absorbent cotton. The cast-iron 
plate is gently placed on the lap and 
moved in several directions with short 
straight strokes. Ten or 15 strokes 
should suffice to spread the abrasive 
evenly and drive some of it into the sur¬ 
face of the lead. After removing the 
plate, all excess carbo is removed with a 
cloth and the lap is ready to use (with 
the work on top). At first the lap will 
cut rapidly but, after 40 or 50 strokes, 
recharging is necessary. Before recharg¬ 
ing, however, much can be gained by 
rubbing the work over the cast-iron plate, 
since this also was charged when charg¬ 
ing the lead lap. Being harder, the 
charged cast-iron plate will cut more 
rapidly than the lead lap, but the scratches 
in the work will be much deeper. By 
using the cast-iron plate and the lead lap 
on small work, the time required for re¬ 
moving the tool marks will be so short 
that there seems to be no advantage in 
using any of the coarser grades of abra¬ 
sive. The lead lap produces a surface that 
is quite bright, and, almost from the start, 
the surface contour may be observed by 
interference fringes under a master glass. 

“In addition to charging the lap, the 
cast-iron plate makes it possible to keep 
the work flat as the lapping proceeds. It 
has been found that, if the lead lap is flat, 
the work will be slightly convex, parti¬ 
cularly if of small diameter. This is 
probably due to elastic deflections of the 
lap caused by the pressure applied to the 
woik moving over it To get the work 
flat, it is necessary that the lap be slight¬ 
ly convex. This is accomplished during 
charging by rubbing the cast-iron plate 
on the lead lap with the proper stroke. 
The plate will tend to become concave 
and the lap convex in the same manner as 
spherical mirrors ground by the telescope 
makers. Should the work become concave, 
the lap is too convex, and this is corrected 
during charging by reversing the process 
and rubbing the lap on the cast-iron plate 
Thus surface control may be maintained 
during the process of the work. 

“As soon as all tool marks have been 
removed from the work it is no longer 
necessary to use the cast-iron plate as a 
lap, and the finish is made on the lead. 

“It is important that the lap be dusted 
free of all loose abrasive after each 
charging. The lap will cut faster when 
loose abrasive is present, but the edge of 
the work will be badly turned. When the 
abrasive is sprinkled on the lap. it will 
fall in small mounds. If these mounds 
are not broken up the cast-iron plate will 
be placed on several little hills and the 
local pressures over such small areas will 
l>e sufficient to distort the lead perman¬ 
ently, causing humps to rise around the 
depressions. Hence, the necessity of 
spreading the abrasive as evenly as pos¬ 
sible before using the cast-iron plate. 

“As stated above, the lead lap 
cuts comparatively rapidly when freshly 
charged and it follows that the scratches 
in the work will then be deepest. When 
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surface mirrors. 
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all tool marks and visible Raws have 
been removed fronv the work and the test 
gla$s shows the surface to be of this re** 
qfiired flatness, the polish* may be con* 
sidcrably improved by continued working 
on the lead lap with nq further recharg¬ 
ing. 

"From time to time, the lap should be 
washed with soap and water, washed 
again with clean water to remove as 
much of the soap as possible, and thor¬ 
oughly dried with a clean cloth. Con¬ 
tinued effort will reduce the depth of 
the scratches, with a corresponding im¬ 
provement in polish. Unless removed 
mechanically or chemically, traces of 
soap will remain on the tap and these 
seem to assist by slightly lubricating the 
surfaces. 

* The limit seems to be reached when 
the surface of the work begins to lose 
its brightness and take on a cloudy film. 
This is probably due to all the abrasive 
being forced into the surf ace, of the lap, 
thus permitting the work to come into 
actual contact with lead. By stopping just 
before this point, the best results with the 
lead lap will have been achieved. Viewed 
through the low-power objective of the 
microscope at this time, the surface of 
the work is seen to be a mass of tiny 
scratches. The scratches, however, are 
very fine indeed and may be entirely rc- 
moNcd in a few minutes by rouge on a 
pitch lap If the pitch lap is flat at the 
beginning of the final operation, the 
polishing action on the work will be 
uniform and the surface contour un¬ 
changed by the pitch polisher.” 

With regard to metals for optical sur¬ 
faces, Needs largely concurs with the 
anonymous writer first quoted, stating in 
the 7 ransactions A.S.M.E. article cited 
above that: “There appears to be no tnetal 
which, when polished and examined even 
under low powers of the microscope, will 
present a surface of uniform surface even 
remotely approaching that of well-pol¬ 
ished glass” It this is so decidedly the 
case, why then publish anything at all on 
the working technique for metals? Be¬ 
cause of legitimate special uses for metal, 
and perhaps a little because of human na¬ 
ture. Amateurs will, and do, make metal 
mirrors. 

Needs has told how he avoids turned 
edge without recourse to the exquisite 
skill developed by long-experienced 
makers of flats—simply the “surround” 
principle (“A.T.M.,” page 53). “Turn up 
a ring (Figure 1) of the same material 
as used for the flat. Let the outside di¬ 
ameter be about 1" larger than the flat. 
Turn the outside of the flat a neat sliding 
fit in the ring. The fit must be good. If 
ever so little tight the flat and ring will 
both be sprung. If too loose, fine Car¬ 
borundum will get between flat and ring 
and cause trouble when polishing. Heat 
gently and cement the flat in the ring 
with beeswax. Finish up, and the turned 
down edge will be on the ring. To sepa¬ 
rate, heat, push through hole A, and the 
ring will drop off, leaving the edge undis¬ 
turbed.” 

S ixteen-iNC if club: In July, 1941, we 
told how Clyde W. Tombaugh, Lowell 


Observatory, Flagstaff, Arizona, spon¬ 
sored a “club” of amateurs who, if at 
many a« 20 members could be rounded 
up, would get a greatly reduced price on 
16* Pyrex diskk; and in Novethber, 194L 
we told of the success of that attempt. 
We now bring the story up to date. 

Some months ago Tombaugh gave us 
the names of 19 of the Sixteen-Inch Club 
“members,” thus: Dr. C, O. Lampland, 
Flagstaff, Ariz.; Dr. James G. Baker, 
Harvard College Observatory, Cambridge, 
Mass.; Dr. H. Sidney Newcomer, New 
York; Messrs. John Kshir, 1702 Green 
St., Phila., Pa.; Harold Simmonds, 517 
20th St., Sacramento, Calif.; Arthur 
Brear, 50 Willow St., Lawrence, Mass.; 



Figure 7: Surround for Ido 


Lyman H. Allen, 100 Franklin St., Bos¬ 
ton, Mass.; Irvin H. Schroader, Angwin, 
Calif.; Byron S. Warner, 610 S. Reese 
PL, Burbank, Calif.; Prof. Newton, Ang¬ 
win, Calif.; W. L. Whitson, Washington 
Missionary College, Wash., D. C.; Harry 
A. Shaw, 2401 Mar Vista Ave., Altadena, 
Calif.; James J. Connors, 2318 S. 61st 
St., Cicero, Ill.; A. M. Mackintosh, 70 
Arnold Rd., Jamaica, B.W.I.; Franklyn 
Creese, 269 Davis St., San Leandro, 
Calif.; Arthur Hugenberger, 2322 Ken- 
worth Rd., Columbus, Ohio; Otto R. 
Griener, 55 Plane St., Newark, N. J.; 
Clyde Tombaugh, Flagstaff, Ariz. These 
ordered a total of 21 disks. 

In August, Tombaugh wrote that the 
total had risen to 33 members and 37 
disks, and of the former he knew of the 
following: Messrs. C. C. Taylor; B. L. 
Souther, 24 Harrison Ave., New Canaan. 
Conn.; H. A. Lower, 1032 Pennsylvania 
St., San Diego, Calif.; J. R. Smith; 
Russell S. Booker; C. H. Gamble; Mar¬ 
vin J. Vaun; J. W. Fecker; but did not 
know the addresses of some. “It would be 
nice if you could publish the list of buy¬ 
ers.” he writes, “to keep interest alive 
This club certainly exceeded my expec¬ 
tations. But I don't think I can do any¬ 
thing more with the Sixteen-Inch Club 
until the war is over, as I am organizing 
civilian defense and really am busy. After 
the war I hope to get the members or¬ 
ganized into doing some serious observ- 
• _ >» 
mg. 

Admittedly, the lists as given are far 
from complete or definite. Data are now 
difficult to round up, because of the war, 
and personnel is in a relative state of flux. 
The club has partly passed out of its 
original organizing control (it really 
never was a definite organization but a 
convenience to guarantee Corning the 
cost of a master mold). As word of the 
availability of this ideal size for a bigger- 
than-average telescope has got around, 
people have gone direct to Corning Glass 
Works, at Corning, N. Y. for the disks. 

Those who build 16" telescopes are 
invited to keep in touch with this magazine 
and send in photographs and descriptions* 
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MARKING a new advance in Ameri¬ 
can production of heavy armored 
equipment, the new welded M-4 tank 
provides many fighting (but secret) 
advances over the M-3. The photo¬ 
graph reproduced on our front cover 
shows one of these new land battleships 
during maneuvers. In the welded hulls 
of these massive machines there is 
armament of tremendous fire power. 
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50 Years Ago in 



(Condensed From Issues of November, 1892) 


GAS ENGINE—“It has generally been supposed that gas 
engines were necessarily limited to 30 horse power and under, 
and that where larger engines are required they must neces¬ 
sarily be made by compounding smaller ones . . . However, 
a large gas engine made by H. W. Caldwell & Son Company, 
is rated at 100 horse power. It is operated by carbureted air, 
consisting of a mixture of common air and gasoline vapor. This 
provides a fuel which is not only invariable in quality, but is 
quite inexpensive.” 

RAILROAD—“The highest railroad in the United States is 
the Colorado Midland, at the Continental Divide—11,530 feet 
above sea level.” 

TORPEDO—“ A torpedo designed to be guided m its flight on 
leaving the gun after the manner of an arrow from the bow, 
and to continue its course on or near the surface, should it 
strike the water, is shown in the accompanying picture. The 
piece of ordnance for starting the torpedo is preferably a breech- 
loading gun, the torpedo being loaded in from the muzzle 
The shape and inclination of the wings are such as is designed 
to uphold and direct the projectile in a straight couise through 



the air, letaming it also near the surface after it strikes the 
water, until its propelling power is completely exhausted. In 
addition to the propelling force supplied by the gun at the time 
of discharge, in the usual manner, this torpedo is provided with 
further means of propulsion, concealed within the rear portion 
of its body, the combination being designed to give the projectile 
a great range and high speed through either the air or water. 
A 12-inch torpedo of this construction is adapted to carry 350 
pounds of a high explosive.” 

GUN TRIALS—-“Some rather surprising results were lately 
obtained with a new multicharge gun, of Haskell's pattern, 
half-inch bore. ... A solid hammered wrought iron target, 
7J4 inches thick, was penetrated entirely through, backed by 
a boiler plate of an inch thick, which was also penetrated 
through, making a penetration of 7% inches. This shot was 
made of Carpenter steel, and the charges of powder were 10 
ounces. This penetration is nearly sixteen times the diameter 
of the projectile, or more than four times greater than has ever 
been obtained by any other gun.” 
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WIRE GLASS—“The subject ot protecting glazed skylights 
is one which of late years has acquired additional importance. 

. . . In such structures as the Grand Central Depot in this city, 
light is given to the interior by large skylights. These are placed 
in the roof of the building and arq of very large area. At a 
height of nearly a hundred feet above the floor they are a 
constant menace to life. . . . Wire glass, a substance designed 
to overcome these difficulties, consists of rolled glass, with iron 
wire netting embedded in its own substance. Thus the wire is 
hermetically inclosed, and is secure from corrosion for an> 
length of time.” 

VOWEL STUDY—“At the recent International Congress of 
Physiology at Liege, Professor Hermann demonstrated his 
method of photographing the sound of vowels. The vowels were 
sung out before one of Edison’s phonographs. Immediately after- 
ward they were reproduced very slowly, and the vibrations 
recorded by a microphone The latter was furnished with a 
mirror, which reflected the light of an electric lamp upon a 
legistering cylinder, covered with sensitized paper and protected 
by another cylinder with a small opening which gave passage 
to the rays of light from the reflector By this means was ob¬ 
tained very distinct photographic traces, and the constancy was 
lemarkable for the different letters.” 

ARTIFICIAL RUBBER—“Isoprene, which can be prepared 
from turpentine, under certain circumstances changes into what 
appears to he genuine India rubber The same change could 
Ik* brought about by heat The material so produced resembles 
puie Para rubber in every way, and, whether it is genuine 
rubber or not, it may he equally good for all piaitical purposes 
It is said to Ik capable of vulcanization” 

MAGNETIC EFFECT?—“At the Edison Laboratory, Dr. Fred 
Peterson and A E Kennedy have sought to prove that no 
therapeutic effects are resultant from the application of magne¬ 
tism to the human system. For the purpose of experiment the 
armature was taken tiom a dynamo, and in the cylinder formed 
by the inner ends of the set of powerful converging field magnets 
a clog was confined and kept foi a period of five hours. . At 
the end of the time the dog was set at liberty, and beyond his 
apparent joy at thus being set loose the operation did not seem 
to affect him in the least. A boy was also confined for a short 
time in the same position and was also uninfluenced. Several 
other experiments of like nature were made. Dr. Peterson and 
Mr. Kennedy conclude from their experiments that the human 
organism is in nowise affected by the most powerful magnets 
known to modern science.” 

PHOTO CANE—“In a new photographic cane, the head forms 
a camera while the tubular body of the cane forms a reservoir 
for the sensitized celluloid strip. ... In the cane head near the 
film is secured a plate, provided with a rectangular aperture 
through w r hich the exposure is made. . . . The lens is placed 
in the cane head in proper relation to the exposed portion of 
the film.” 

YERKES—“By the munificence of Charles T. Yerkes, President 
of the North and West Chicago Street Railroads, the University 
of Chicago is to have a gigantic telescope. Ilis instructions are 
to secure the largest and best telescope in the world, regardless 
of expense, and send the bill to him.” 
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‘DOWN-UNDER’ SHIPS OF THE NAVY 

A Submarine Farce of Unprecedented Striking Power 


S ubmarine!) are among the most 
effective types of naval craft in 
existence. Striking without warning 
from their haunts beneath the surface, 
they have torpedoed and sunk millions 
of tons of merchant shipping and ended 
the career of many a proud battleship 
and cruiser. In the present conflict 
Germany's famed U-boats, operating in 
numbers and with a ruthlessness un¬ 
known even in World War I, have sent 
over 1500 United Nations and neutral 
merchant vessels to the bottom. They 
have also destroyed two British dread¬ 
noughts, three aircraft carriers, sev¬ 
eral light cruisers, and numerous lesser 
units. Japanese, Italian, and Russian 
undersea craft have likewise operated 
successfully, while Britain's relatively 
few but highly efficient submarines 
have compiled a truly marvelous rec¬ 
ord in their attacks on Axis convoys 
and naval units off the Norwegian 
coast and in the Mediterranean. More 
recently American submarines, striking 
viciously at Japan's sea power in the 
Pacific, have sunk several of the 
Mikado’s cruisers and destroyers and 
a large number of his troopships and 
supply vessels. One submarine, the 
Seawolf , sank one and probably two 
Japanese light cruisers, a destroyer, 
and a large transport, and damaged a 
third cruiser, a transport, and an un¬ 
identified ship—all in a single cruise! 

On the outbreak of war with Japan 
the United States Navy possessed one 
of the largest and finest submarine 
forces in the world. Germany and Rus¬ 
sia had many more undersea craft, but 
their boats were considerably smaller 
than ours and incapable of operating 
as far from base over an extended 
period. Japan also possessed a large 
number of submarines, many of which 
could cross the Pacific and operate 
off our west coast. Most Japanese -sub¬ 
marines were somewhat larger than 
ours, but they have had only limited 


WALTON L. ROBINSON 


• Fifth of o series of analytical articles on 
ships of the United States Navy. Previous 
articles covered battleships, aircraft carriers, 
cruisers, destroyers, and appeared in our issues 
for May, August, September, and October of 
this year.—The Editor. • 

success against our warships and 
transports. 

In December, 1941, a total of 111 
American submarines were in service 
with 73 others under construction. 
Many additional boats have since been 
laid down, while still more will be 
commenced under the 200,000-ton in¬ 
crease approved by Congress last 
April. The submarines in service 
ranged in size from 480 to 2730 tons 
surface displacement and were of 12 
distinct types, some composed of sev¬ 
eral classes varying in minor details. 
Forty-seven of our undersea craft— 
those completed since 1928—were of 
modern design. The remaining 64, 
commissioned between 1918 and 1926, 
still retained considerable value, parti¬ 
cularly for training purposes. All of 
our submarines were painted black and 
carried their serial numbers in white 
on conning towers and bows. 

qmallest and oldest of our subma- 
^ rines were the seven units of the 
“O” class, authorized in 1915 and 
placed in service three years later. 
Ten boats (01-10) originally com¬ 
prised this class, but three were lost 
or scrapped. The O 5, wrecked in 1923, 
was salvaged, but not considered worth 
repair; O 1 was converted into an ex¬ 
perimental vessel in 1937 and scrapped 
the following year; O 9 was lost June 
20, 1941, by submerging beyond her 
safe diving limit, the pressure of the 
water crushing her old hull like an 
egg-shell. 

The “O” boats are 172 1/3 feet long 
over-all and displace 480 tons in sur¬ 
face trim and 624 tons when sub¬ 
merged. On deck and forward of the 


conning tower they mount a 3-inch, 
23-caliber anti-aircraft gun, while be¬ 
low the water-line in fixed positions 
in the bow are four torpedo tubes 
firing “tin fish** of IB-inch diameter 
Eight torpedoes can be carried, foui 
in the tubes and four in reserve. These 
submarines have two sets of 440- 
horsepower Diesels for surface cruis¬ 
ing and two 370-horsepower electric 
motors for use when submerged. Cur¬ 
rent for the latter is supplied by stor¬ 
age batteries. On the surface a speed 
of 14 5 knots can be attained: while 
submerged, 11 knots is maximum 
Cruising range is about 3000 miles 
Each of these submarines is manned hv 
32 officers and enlisted men 

T he “0“ boats were followed into 
service in 1918-19 by 20 units of the 
“R*' class (R1-20). One of these, R 8, 
was scrapped in 1936 and another, 
R3, was transferred to Britain late 
in 1941 and is now His Majesty's 
Submarine P 511. The “R” boats, 
measuring 186 feet in length and dis¬ 
placing 530 tons on the surface, are 
simply enlargements of the “O” design 
from which they differ principally in 
having a 50-caliber 3-inch gun and 
more powerful electric motors (two 
sets totaling 934 horsepower). Most 
of the “R” boats spent many years in 
reserve until recommissioned during 
1940-41, but about six of them were 
always retained in service for training 
duties at the Submarine School, New 
London, Connecticut. 

In 1919 the submarines S 3 and S 4 , 
first of a very numerous group, were 
placed in service. During 1920-25 they 
were followed by 49 additional “S” 
boats. Twelve units (S2-4, 6-10, 19, 
and 49-51) were scrapped during 1930- 
37; one, S5, was lost in 1920; and 
another, 5* 25, was transferred to Bri¬ 
tain last year and now serves as the 
Polish Jastsrad. Thirty-seven boats 
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were, therefore, still in service when 
hostilities with Japan commenced. One 
of them, S 26, was lost by collision off 
Panama in January last. 

The "S” boats are of five types. The 
SI, S18, S20-24, and S27-41, all 
completed in 1920*24, are 219# feet 
long, displace 800 tons on the surface, 
mount one 4-inch, 50-caliber gun, and 
have four bow tubes firing 21-inch 
torpedoes. Eight reserve torpedoes, 
additional to the four in the tubes, can 
be carried. Two sets of 600-horsepower 
Diesels give a surface speed of 14.5 
knots, and two 750-horsepower electric 
motors a submerged speed of 11 knots. 
About 45 officers and men comprise the 
complement of each of these subma¬ 
rines. 

▼ he S11-13 displace only 790 tons, 
* but are a half-knot faster on the 
surface, have an extra torpedo tube 
(located in the* stern), and carry 14 
torpedoes. They are engined with two 
sets of 1000-horsepower Diesels and 
two 600-horsepower electric motors. 
The 5* 14-17, also of 790 tons, have 
only four tubes, twelve torpedoes, and 
14 knots speed. 

The S 48, commissioned in 1922, is 
the largest of the “S" boats. She is 
267 feet long, displaces 1000 tons, and 
is armed with a 4-inch gun and five 
torpedo tubes (four bow, one stern). 
Very handy for her size, she can 
“crash dive” in 60 seconds. 

The last of the “S” series were com¬ 
missioned in 1924-25, when the 5* 42-47 
entered service. They are 850-ton craft 
with armament and engines similar to 
those in the S 1 group. 

After the completion of the “S” 
boats, submarine construction in the 
United States dropped sharply, and 
only nine new undersea craft joined 
the fleet during the period 1925-34. 
With three exceptions, however, they 
were of remarkable size and cruising 
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range. First of these boats were the 
V 1,V 2, and V 3, now the Barracuda 
(B l), Bass (B2), and Bonita (B3). 
Built in 1921-26, they displace 2000 
tons (2506 tons when submerged) and 
have an over-all length of 341# feet. 
Their armament consists of a 3-inch, 
50-caliber gun, six 21-inch torpedo 
tubes (four bow, two stern), and 10 
reserve torpedoes. Diesels developing 
6700-horsepower provide the surface 
motive power, but designed speed of 
18.75 knots has never been realized in 
service. There are also two auxiliary 
Diesels which drive generators sup¬ 
plying current to the 2400-horsepower 
electric motors, which under this ar¬ 
rangement can be used for cruising 
on the surface without depleting the 
storage batteries. Radius of action is 
about 12,000 miles and submerged 
speed is 11 knots. A complement of 
80 officers and men is required to 
operate each of these big submarines. 

In 1928 the Navy commissioned its 
first mine-laying submarine, the 2710- 
ton V 4, which is now the Argonaut 
(A 1). When placed in service she was 
the largest undersea craft in the world, 
this distinction having previously been 
held by Britain’s X1, experimental 
giant of 2450 tons. The Argonaut was 
laid down in 1926 and cost about 
$6,000,000 to build. She is 381 feet 
long, displaces 4080 tons when sub¬ 
merged, and has a complement of 88 
officers and men. Two 6-inch, 53- 
caliber guns are mounted fore and aft 
of the conning tower and four 21-inch 
torpedo tubes are in the bows. Aft is 
the mine-laying gear and stowage for 
60 mines. The Argonaut was originally 
engined with 3175-horsepower Diesels 
designed to give a surface speed of 
14.6 knots, but these engines proved 
unsatisfactory in service and new ones, 
incorporating Diesel-hydraulic drive, 
were recently installed. Submerged 
speed is 8 knots, obtained by 2400- 
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At tht command, "Blow ballast tanks!" 
this submarina training ship surfaced 


horsepower electrically driven motors. 

The Narwhal (N1) and Nautilus 
(N 2), commissioned in 1930, are of 
about the same size as the Argonaut 
and greatly resemble her in appear¬ 
ance They are 20 tons heavier on the 
surface, but are not quite as long (371 
feet) and displace only 3060 tons when 
submerged—120 tons less than the 
Argonaut . These three submarines are 
our largest and, since the loss early 
this year of the huge Free French 
Surcouf (2880 tons), the largest in 
the world. Laid down in 1926 as the 
V5 and V6, the Narwhal and Nautilus 
have two 6-inch guns and four bow 
and two stern tubes. Eight reserve 
torpedoes can be carried; they are 
stowed externally under the half-deck 
amidships These two submarines were 
completed with 5450-horsepower Die¬ 
sels for a surface speed of 17 knots, 
but this was never realized in service 
and new engines were ordered in 1940. 
Electric motors of 2540 horsepower 
give a submerged speed of 8 5 knots 

in 1932 the V 7, now the Dolphin 
■ (Dl), was completed. Displacing 
only 1540 tons on the surface and 2215 
tons submerged, she marked a distinct 
breakaway from the huge dimensions 
of the earlier “W\ Her over-all 
length is 319 feet and her armament 
consists of one 4-inch gun and six 
torpedo tubes, four bow and two stern 
Three reserve torpedoes are stowed 
externally. Engined with 4200-horse- 
power Diesels and 1750-horsepower 
electric motors, the Dolphin can make 
17 knots on the surface and 8 knots 
submerged. She requires a complement 
of 64 officers and men. 

Last of the “V" boats were the V 8 
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One of Hia A/bacora doss, authorized in the 1940 program 
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and V 9, now the Cachalot (Cl) and 
Cuttlefish (C 2). Begun in 1931 and 
completed in 1933 and 1934 respec¬ 
tively, they were the first all-welded 
submarines built in the United States 
The Cachalot (1110 tons surface dis¬ 
placement) and the Cuttlefish (1120 
tons) differ from the Dolphin as much 
as she differs from the Narwhal. Only 
271 feet long, they mount one 3-inch 
anti-aircraft gun abaft the conning 
tower and have four bow and two 
stern tubes. There is no external tor¬ 
pedo stowage. Surface speed* is 17 
knots (3100-horsepower Diesels) and 
submerged speed 9 knots (1600-horse¬ 
power electrics). 

With the advent of the present ad¬ 
ministration in 1933, American sub¬ 
marine construction took a sudden 
spurt and during the period 1933-39 
work was begun on 40 undersea craft, 
all of which were completed before 
Japan struck her Pearl Harbor blow. 
These submarines were of four dis¬ 
tinct classes, three of which contained 
two or more groups varying slightly in 
minor details 

Ten “P” class submarines, auth¬ 
orized by the 1933 and 1934 Naval 
Building Programs, entered service in 
1935-37 They were armed with a 3- 
inch gun abaft the conning tower and 
four bow and two stern torpedo tubes. 
Diesel engines of about 6000 horse¬ 
power gave them a surface speed of at 
least 20 knots. Radius of action ap¬ 
proached 12.000 miles and cost aver- 
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aged $2,400,000 exclusive 
of armament. This fleet 
of 10 submersibles in¬ 
cluded the 1310-ton Pike 
and Porpoise, the 1335- 
ton Plunger and Pollack, 
the 1315-ton Shark and 
Tarpon, and the 1330-ton 
Perch , Pickerel, Permit, 
and Pompano . Winton 
Diesels were in all boats 
except 1 the Plunger and 
Pollack, which had Fair¬ 
banks-Morse, and the 
Pompano ( H o o v e n , 
Owens and Rentschler) 
Six boats had Elliott 
electric motors; three, 
General Electric; and 
one. Pompano, Allis- 
Chalmers. Two of these 
submarines, Shark and 
Perch, were lost in the 
Far East early this year. 

Sixteen submarines 
were authorized in 1935- 
36 They were simply 
enlargements of the “P” 
design with two addition¬ 
al torpedo tubes in the 
stern. The 1935 boats 
were the 1450-ton Salm¬ 
on, Seal, and Skipjack, and the 1445- 
ton Snapper, Stingray , and Stur- 
acon. The 1936-37 boats were the 
Sorgo. Saury, Spear fish, Seadragon, 
Scalion, Sculpin, Squalus, Searaven, 
Seawolf, and Swordfish. Displacing 
1475 tons, they were slightly improved 
editions of the Salmon group, from 
which they differed principally in hav¬ 
ing somewhat larger conning towers 
and heavier periscope housings. Each 
cost about $5,000,000 fully equipped. 

Qne of these “S'* boats, the Squalus, 
foundered on diving trials May 
23. 1939, but was subsequently raised 
and repaired; she is now in service as 
the Sailfish. Another, the Sealion, was 
undergoing repairs at the Cavite Navy 
Yard, Manilla, when hostilities broke 
out, she was badly damaged by air 
bombs and eventually had to be blown 
up to prevent her falling into enemy 
possession She was our first subma¬ 
rine loss of the war 
The 1938 Program provided for six 
more submarines, the Tambor, Tautog, 
Thresher, Triton, Trout, and Tuna, 
all of which were completed in 1940- 
41. They displace 1525 tons, have a 
3-inch gun, six bow and four stern 
tubes, and a designed speed of 21 knots, 
obtained by 6400-horsepower Diesels. 
They can be distinguished from the 
several preceding classes by their hull 
form, particularly at bow and stern. 

Fight submarines were authorized 
by the 1939 Program and entered serv¬ 


ice two years later. These were the Gar, 
Grampus, Grayback, Grayling, Grena¬ 
dier, and Gudgeon, all 1525 tonners, 
near duplicates of the Tambor design. 
The Mackerel and Marlin, however, 
are relatively small craft of an entirely 
new design. They displace only 800 
tons on the surface, are 253 feet long, 
mount one 3-inch gun, and have four 
bow and two stern torpedo tubes. 
Their Diesel engines develop 1600 
horsepower for an estimated 14.5 
knots. Submerged speed is reported to 
be 11 knots. 

A li. of the 73 submarines under con- 
” struction prior to December 7 
last were 1525-ton craft. The Gato r 
Greenling , Grouper , Growler, Grunion, 
and Guardfish, authorized by the regu¬ 
lar 1940 Program, are slight modifica¬ 
tions of the Gar design with two 
engine rooms instead of one to reduce 
the size of compartments. The Gato 
was commissioned just after Pearl 
Harbor; the others followed her into 
service within a few months. These 
“Ci” boats are the last of our ‘'Alpha¬ 
betical” submarines. 

Sixty-five undersea craft were or¬ 
dered under the War Emergency Pro¬ 
gram of 1940. Two more were ordered 
in April, 1941, 23 in the following 
December; and others since. The 1940 
boats are of the Albacore class which 
is practically a copy of the Gato de¬ 
sign Ten of them are being built in 
the Middle West; they will proceed 
to sea via the Mississippi and fit out 
in Gulf ports. Some of the newer sub¬ 
marines may be modifications of the 
800-ton Mackerel type. 

The completion of the above sub¬ 
marines and of the many additional 
ones to be built under the 1942 Pro¬ 
gram will give the United States Navy 
an undersea force of unprecedented 
striking power and cruising range. 
We shall then be able to maintain 
numerous submarines on constant 
patrol off Japan’s principal naval bases 
and along her vital lines of communi¬ 
cation in the Southwestern Pacific. 
Such an undersea offensive will do 
much to cripple Japan’s strength and 
hasten her downfall. 

While this description of America*s 
submarine fleet completes the origi¬ 
nally announced series of five analyti¬ 
cal articles on ships of the United 
States Navy, we now have under 
preparation two supplementary articles 
which , when approved for publication 
by the proper authorities, will cover , 
first, the air power of the Navy, and, 
second, the tactical usage of each 
branch of our naval fighting forces. We 
hope to have these available for pub¬ 
lication soon .—The Editor. 
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What Is Being Done About Cancer? 

Recent Experiments Begin to Give a Discernible 
Picture of Cancer's Cause, and Provide Methods 


T he body tissues are made up of 
quantities of cells, of which differ¬ 
ent types form different organs and 
body structures. When the normal 
body has reached its full growth, these 
cells stop increasing in number and, 
although they may die and continu¬ 
ally be replaced by new ones, the re¬ 
placement is held within the normal 
limits of body form. This control is 
exerted supposedly through the action 
of chemical processes which limit the 
rate of growth of the normal cells. 
Under specific conditions, however, 
some cells become immune to these 
chemical control processes provided 
by nature and are no longer subject 
to the growth restraint which handi¬ 
caps the normal cells surrounding 
them. In this way the normal cells 
are overgrown and are killed by their 
inability to compete for nourishment. 
This ‘overgrowth of uncontrollable 
tissue is called cancer. It seems clear, 
then, that the cancer cell, which is 
not susceptible to chemical control, 
must differ in chemical constitution 
from the normal cell, which is sus¬ 
ceptible to control 

If a disease is due to uncontrolled 
malignant overgrowth, two possibili¬ 
ties for its cure exist: to render nor¬ 
mal the abnormal cell, or to destroy 
that cell. The first possibility does not 
appear to be a likely one, since from 
all the evidence it appears that the 
malignant cell is irreversibly changed 
and can never be rendered normal 
again. The second possibility, that of 
destroying the malignant cell, is one 
already proved to be feasible by the 
vast amount of clinical experience 
with the partial destruction of cancer 
cells by X-ray and radium These 
agents are only weakly effective, how¬ 
ever, and better ones are required. 

Research on the problem of cancer 
has been in progress for a great many 
years. A review of its progressive 
development serves to indicate its com¬ 
plexity and difficulty. The first 
method of attack was the application 
of morphological pathology, the 
science of the form of abnormal or 
diseased cells. This science made it 
possible to recognize, under the micro¬ 
scope, characteristics by which cancer 


cells can be differentiated from normal 
cells. The differences are of two types; 
one of shape, and the other of the af¬ 
finities of the various types of cells and 
parts of the same cell for colored dyes. 

The use of coloring brought into 
sharp relief the features of the af¬ 
fected cells. It revealed details, previ¬ 
ously unknown, that clarified the way 
in which cancer destroys the body. 
Under the microscope, in a thin slice 
of an organ affected with cancer— 
the breast, for example—can be seen 
the finger-like processes of the para¬ 
sitic cancer tissue invading and de¬ 
stroying the normal structure. It is 
perfectly apparent to any observer that 
the cancer destroys by its superior 
strength In short, it wins a battle 
with the normal tissue—a battle which 
results in the destruction and disso¬ 
lution of the defeated normal cells. 

The ability of cancer tissue to out¬ 
fight the structure of which the ndrmal 
organ is composed has excited enor¬ 
mously the interest of scientists for 
over a century. From the appearance 
of the cancer cells, all sorts of deduc¬ 
tions were drawn as to how the cancer 
cell gained its superior fighting ability, 
or, as expressed more commonly, its 
“malignant quality.” The study of the 
form and staining qualities of the 
cancer cells became an invaluable tool 
by which various types of new growth 
could be distinguished one from the 
other. Once distinguished, the expected 
natural course, extent, and proper sort 
of treatment could be indicated. 

it was then observed that cancer de- 
■ veloped in animals, and was indis¬ 
tinguishable in every respect from that 
occurring in man. Attempts were made 
to transfer animal cancer to normal 
animals It was found that this could 
not be done unless closely related in¬ 
dividuals of the same species were 
used as hosts. If such related subjects 
were available, some tumor tissue re¬ 
moved from the cancer-bearing ani¬ 
mals could be inoculated into the close¬ 
ly related normal animals, it would 
grow and flourish, and could, in turn, 
be transplanted to other normal ani¬ 
mals. The process could be continued 
indefinitely as long as related animals 


+Rosoarch on concor ii pursued in many in¬ 
stitutions the world over. Brood and sig¬ 
nificant is the research pursued at Memor¬ 
ial Hospital, Now York. Outstanding is the 
accompanying account of that research, 
written for lay readers by Memorial's direc¬ 
tor, Dr. C P. Rhoads, in tha hospital's bian- 
niam report, "Record of Sarvict," from which 
it is extracted. 

Memorial Hospital is tha pionaar American 
concer hospital. In It, combinad undar one 
roof, art facilities for tha treatment of 
ovary phase of concor; also oil oquipmant 
and facilities for concor education and 
prevention, and, especially, concor research. 
—The Editors. • 

were employed in the experiments. 

The proof of the transplantability 
of animal cancer was an important 
advance, since it indicated that, once 
a tissue cell has undergone the trans¬ 
formation into a cancer cell, it could 
be transplanted through an indefinite 
number of normal hosts and always re¬ 
main a cancer cell. In other words, in 
cancer one deals with a mutation, 
or permanent alteration of the cell, 
which is reproduced through its off¬ 
spring forever. This proved that it was 
hopeless to expect the return of cancer 
cells to normal. Clearly, then, in order 
to cure cancer, it was necessary to kill 
the affected cells, or to remove them 
from the body of the host. 

A little later another advance was 
** made. Peyton Rous showed that, in 
the case of tumors of fowls, the malig¬ 
nant tissue could be transplanted even 
though the affected tissue was ground 
up and passed through a filter which 
would not let cells through. The cell- 
free filtrate, when inoculated into nor¬ 
mal fowls of the same species and 
strain, gave rise to cancer of the type 
from which the filtrate was devised 
This proved that, in fowls at least, 
cancer could be caused by some part 
of the cell, and to this part the term 
agent or virus has been applied. 

At this point two basic principles 
were apparent: 1) that of the abnor¬ 
mal form and staining qualities of the 
cancer cells, and 2) that of the trans- 
plantability of animal cancer. The 
next step required the development 
of an entirely new science, that of 
chemistry. 

In 1756 Percival Pott conceived 
from pure clinical observation the 
unique idea that some cancer was due 
to tar. Later it was found that the ap¬ 
plication of tar to the ears of rabbits 
caused cancer. This experiment pro¬ 
vided the possibility of isolating from 
tar and identifying the compound 
which caused the cancer. Two English 
chemists were finally successful in this 
attempt. They isolated from tar a few 
granules of a pure cancer-producing 
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substance and then many similar com¬ 
pounds could be quickly synthesized. 
The exact molecular structure re¬ 
quired tor cancer production was 
clearly delineated in this way. 

At about this time the chemical na¬ 
ture of the compounds which are se¬ 
creted as sex hormones by the body 
came under study. It was found that 
these compounds had a structure simi¬ 
lar to the cancer-producing tar con¬ 
stituents. Furthermore, the injection 
into mice of certain human sex hor¬ 
mones resulted in cancer of the breast 
and other organs. Conversely, the in¬ 
jection of certain of the cancer-produc¬ 
ing compounds caused sex changes in 
animals. Clearly, it was possible that 
cancer in man had to do with some 
improper or abnormal formation of 
sex hormones. The abnormal chemical 
manufacture might result in the forma¬ 
tion, not only of normal sex hormones, 
but also of small amounts of “bad 
hormones/' structurally allied sub¬ 
stances which cause cancer. This pos¬ 
sibility is considered to be so impor¬ 
tant that it warrants completely the 
serious investigation now in progress. 

The most recent experiments which 
■ bear on the cancer problem concern 
the effect of diet on the formation of 
chemically induced cancer in labora¬ 
tory animals. The fact has been estab¬ 
lished that certain types of com¬ 
pounds will regularly cause cancer if 
they are administered while the animal 
is fed a diet lacking in certain vita¬ 
mins and other food constituents. If 
these lacking constituents are added 
to the diet as supplements, and the 
administration of the chemical is con¬ 
tinued, no cancer occurs. Obviously, 
in these experiments some food factor 
protects the animals against cancer. 

The experiments described may 
seem to be unrelated and without ap¬ 
plication to the problem of cancer in 
man. As a matter of fact, the results 
now begin to form a discernible pic¬ 
ture—one, to be sure, with many gaps, 
but still clearer than has ever been 
available heretofore. The picture is 
somewhat as follows: Something goes 
wrong with the manufacture in the 
body of those chemicals which are 
similar in structure to the sex hor¬ 
mones. The error in manufacture gives 
rise to small quantities of compounds 
which, by their structure, possess the 
power of changing normal cells into 
cancer cells. 

This process of change is due to 
the ability of the chemical to interfere 
seriously with the life processes of 
normal cells. The cells are poisoned 
incompletely, and, in an attempt to 
live under these circumstances of 
chronic poisoning, they develop vital 


processes which are not affected ad¬ 
versely by the poisonous compound. 
In short, the cells become tough—so 
tough that they can compete success¬ 
fully with normal cells in the race for 
nutrition. Then they destroy the nor¬ 
mal tissues. 

If we are satisfied to accept this 
hypothesis as the correct one—and its 
correctness seems to be attested to by 
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the available evidence—another attack 
on the cancer problem may be at hand. 
One thing that could be done would 
be to examine carefully patients with 
cancer to see whether from their 
excreta we could isolate the abnormal 
hormone which caused the cancer. 
Perhaps in this way the difference in 
hormone formation between normal 
and cancer-bearing individuals could 
be distinguished. Perhaps the offend¬ 
ing compound could be isolated and 
identified. If this were the case, un¬ 
doubtedly we could develop methods 
for rendering normal the deranged 
hormone formation which led to the 
production of the poisonous cancer- 
producing substance. 

This sounds like an easy task On 
the contrary, it is one of the most 
difficult problems in modern chemistry 
One example of the truth of this state¬ 
ment is the fact that the chemist who 
first described the chemical structure 
of the male hormones was able to iso¬ 
late from thousands of gallons of 
urine about as much of the compound 
as could be placed upon the tip of a 
pencil. 

At Memorial Hospital, with the 
help of Harvard University, we have 
had the temerity to attempt to isolate 
and identify all the compounds of this 
type in the urine of normal individuals 
and of individual patients with cancer 
A number of new, hitherto undescribed 
substances have been isolated and are 
being identified. The existence of a 
difference as concerns these com¬ 
pounds in the urine of normal indi¬ 
viduals and of cancer patients appears 
to have been demonstrated. 


The study just indicated is an enor¬ 
mously expensive one, requiring a large 
staff of highly trained individuals, as 
well as a tremendous outlay for chemi¬ 
cals and equipment, but the reward 
is certainly worth the sacrifice. If an 
analysis of the urine of patients for 
the presence of these various hor- 
njone-like substances could be made, 
it might provide for medical investi¬ 
gation a technique of almost unimagi¬ 
nable scope. We feel confident that 
this will be the case, but it is not a 
matter of a few months or even a 
year or two. 

A second line of investigation con¬ 
cerns the nutrition of cancer cells and 
of normal cells of similar origin. This 
may seem to be a fanciful type of 
study. It is not entirely so, however, 
since we know from our experience 
with the sulfanilamide type of drugs 
that one way of destroying foreign 
cells like bacteria is to starve them 
by withholding from them certain 
compounds which they require for 
nourishment. This can be done be¬ 
cause bacteria—for example, the 
streptococci—are nourished by essen¬ 
tial substances in their diet, exactly as 
the whole body of a human being is 
nourished by, and cannot survive with- 
out, food containing sufficient vita¬ 
mins. Moreover, the requirement of 
these bacteria for food differs^ cer¬ 
tainly quantitatively, and almost cer¬ 
tainly qualitatively, from those of nor¬ 
mal tissue cells. In other words, by 
the administration of compounds, like 
sulfanilamide, it is possible partly to 
starve and to strangle (by an inter¬ 
ference with the breathing mecha¬ 
nism) the bodies of bacteria causing 
disease. This can be done by concen¬ 
trations of the drug which are not 
seriously poisonous and do not strangle 
markedly the normal tissue cells of 
which the body is composed. 

i n view of what is known about the 
* antibacterial drugs, it is clear that, 
in order to apply the same principle 
to the starvation, strangulation, and 
eventual destruction of cancer cells 
without exerting the same effect to 
the same degree on the normal cells 
of the body, one must know upon what 
substance cancer cells depend for 
their ability to breathe and to be 
nourished. This is a very difficult prob¬ 
lem, but probably one not impossible 
of solution. 

Two roads of attack are open: one, 
to measure exactly the require¬ 
ment of the patient with cancer, as 
compared with the normal individual 
for essential dietary constituents. This 
is done by ascertaining the amount of 
these substances taken in and excreted 
in a given period of time, thus provid- 


200 


SCIENTIFIC AMERICAN - NOVEMBER 1942 



HEALTH SCIENCE 


ing a level of nutritional balance. By 
the determination of such a balance, 
one can measure accurately amounts of 
food substances essential for different 
individuals. 

A second method is the measure¬ 
ment of the amounts of essential or 
required dietary substances in the cells 
of normal organs and of cancer cells 
growing in the same organs. Suppose, 
for example, it were found that normal 
liver tissue contained a given number 
of units of a vitamin, whereas cancer 
tissue of the same liver contained and 
required a greater amount. We could 
then hope that the cancer could be de¬ 
stroyed by the institution of a defic¬ 
iency of that vitamin. 

The studies of nutritional balance 
have already provided information of 
interest and very possibly of eventual 
importance. The fact has been estab¬ 
lished, for example, that patients with 
cancer of the stomach have a strik¬ 
ingly disordered reserve of Vitamin 
A, the fat-soluble vitamin contained in 
cod-liver oil. It appears that, with the 
growth of cancer of the stomach, the 
ability of the body to store and to dis¬ 
tribute vitamin A to its tissues is se¬ 
riously impaired. 

Even though enormous quantities 
of vitamin A are administered to the 
patients in an attempt to support in 
every way their general health and 
their ability to stand operation, it is 
very difficult to render normal their 
handling of this vitamin. This obser¬ 
vation takes on even more importance 
in view of the fact, established last 
year and confirmed at Memorial Hos¬ 
pital laboratories, that the administra¬ 
tion to animals of synthetic cancer- 
producing chemicals renders abnormal 
their handling of, and reaction to, 
Vitamin A. Indeed, a vitamin disturb¬ 
ance quite similar to that seen in hu¬ 
man beings with cancer can be 
produced in these experimental 
animals. 

I^ot only is a disturbance of vitamin 
A found in patients with gastro¬ 
intestinal and other forms of cancer, 



traordinarily delicate methods for 
vitamin measurement were required. 
When these were applied, a very in¬ 
teresting fact developed. The white 
blood ceils of cancerous nature, 
leukemic cells, have a much higher 
content of vitamin B 1 (thiamin) than 
do any normal white blood cells 
examined. 

This observation has been ex¬ 
tended to show that the leukemia, or 
blood cancer cell, appears to possess 
chemical activities which are not dif¬ 
ferent from those in the normal blood 
cell. Rapid progress is being made in 
our knowledge of these significant dif¬ 
ferences. We hope, by taking advan¬ 
tage of them, to be able specifically 
to injure or kill the cancerous blood 
cells without injury to its normal 
analogue. 

Not only must we search for 
differences between the cancer and the 
normal cells, but we must also find 
points of similarity, since otherwise 
the differences would not be signifi¬ 
cant for our purposes of developing 
methods of cure. Differently expressed, 
if the amounts of some vitamins in 
cancer and normal cells were the 
same, but the amounts of other vita¬ 
mins were strikingly different, one 
would feel more secure in attempting 
to use the difference as a route of at- 


exact knowledge of the mechanism by 
which the cure would be effected. 
This means a purely empiric study 
and such a one has been instituted. 
A method was devised by which the 
effect of compounds in poisoning can¬ 
cer could be measured precisely The 
experience with the chemical antibac¬ 
terial agents, the sulfa compounds, in 
inducing the death of bacterial cells 
by their starvation, suggests, of 
course, that similar methods might be 
effective in killing cancer cells. 

A s far as the experiments have 
gone, some 70 different com¬ 
pounds have been tested in the man¬ 
ner described. A type of chemical has 
been found which, in the test tube, 
appears to interfere with the health 
of one type of cancer cell of man—that 
found in cancer of the breast—and 
in the same concentration not to inter¬ 
fere with the well-being of any normal 
organ tissue so far tested. 

The results may have a far-reach¬ 
ing significance. They prove appa¬ 
rently that there is a real difference 
between cancer cells and normal cells 
in their sensitivity to certain types of 
chemicals. The cancer is more sensi¬ 
tive and can be killed by compounds 
which do not kill the normal tissue. 
This observation alone is sufficient 


but in leukemia, a cancer of the blood- 
forming cells, striking disturbances of 
the utilization and activity of another 
vitamin, thiamin, or vitamin B t , have 
been shown in the Memorial Hospital 
laboratory, to be present. This demon¬ 
stration required the development of 
entirely new methods of assaying the 
amount of the vitamin in very small 
amounts of tissue cells. The substance 
is measured in the affected cells, the 
leukocytes or white blood cells, them¬ 
selves. Since the actual volume of 
these white blood cells in blood samples 
which can be removed safely from 
patients is comparatively small, ex¬ 


tack. Such experiments are also in 
progress. 

No conclusion can be drawn so far, 
except that the methods hitherto 
described for the measurement of 
vitamins in cancer appear to be some¬ 
what unsatisfactory. If this seems to 
indicate that little progress has been 
made, the fact should be recalled that 
every one of these determinations re¬ 
quires the development of exceedingly 
difficult technical methods. 

A third set of studies is in progress 
in an attempt possibly to short-circuit 
the more prolonged investigations and 
to develop a method of cure without 


justification for the intensive continu¬ 
ation of the experiments. 

• • • 

BORN THAT WAT 
A Praotloal Solution for 
tfca Oonstitatlonally laadaqaato 

The main trouble with many of the 
patients I see every day,” says Dr. 
Walter C. Alvarez, noted stomach and 
intestinal specialist of the Mayo Clinic 
and author ot the book “Nervous In¬ 
digestion,” writing in The Journal of 
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th e American Medical Association, “is 
that they are always weak and tired 
and full of pains and always getting 
sick in one way or another. Many 
have been operated on several times, 
but they still aren't well and they can¬ 
not get about and have fun as other 
people do. 

‘‘Again and again these patients 
go to some consultant or medical in¬ 
stitution with the idea that this time 
they will get examined so thoroughly 
that the cause of all their troubles will 
be found and perhaps removed. 

“Commonest among the diagnoses 
made nowadays in the hope of explain¬ 
ing the sufferings of these people are 
colitis, spastic colon, ptosis, pelvic dis¬ 
ease, adhesions, chronic appendicitis, 
glandular dysfunction, low blood pres¬ 
sure, mild Addison's disease, low blood 
calcium, brucellosis, and chronic nerv¬ 
ous exhaustion. That in a given case 
the diagnoses made in the past were 
wrong and the local abnormalities 
found were not sufficient to explain the 
illness can be seen from one fact alone, 
and this is that the extensive treat¬ 
ments carried out and the operations 
performed in an effort to correct the 
supposed diseases did not put an end to 
the symptoms. 

“The question then is, How can mat¬ 
ters be improved ? It seems to me that, 
to begin with, we physicians must rec¬ 
ognize more often and more promptly 
the constitutional frailness or sickliness 
of these patients and the inherent in¬ 
curability of their disease. We must 
stop looking hopefully for some one 
lesion to explain the disability, the 
psychoneurosis, and the aches and 
pains everywhere, and we must not 
let ourselves be led astray by those 
little variants from normal that we 
can usually turn up during an examina¬ 
tion. 

“Treatment must consist mainly of 
keeping the patients from doing fool¬ 
ish things and wasting money. They 
must be taught, if possible, to acqui¬ 
esce to the situation, to stop hunting 
for a complete cure, to hoard their 
energies, and to find a job that can be 
done without too much fatigue/' 

CHILD OUTLOOK 
Mantal Attitude Toward 
tbt Prosont War 

Children between the ages of 7 and 
13 reflect the cynical, disillusioned 
attitude prevalent just after World 
War I, with no positive idea of what 
we are fighting for this time, accord¬ 
ing to a study made on the Chil¬ 
dren's Ward by two Bellevue Hospital, 
New York, psychiatrists, Dr. Lauretta 
Bender and Dr. John Frosch. 


HEALTH SCIENCE- 

The war so far has had no disturb¬ 
ing mental effect on these children, 
although they reacted with fear and 
anxiety to the threat of being separated 
from their parents. This conclusion, 
confirming British blitz experience, is 
reported by Dr. Bender and Dr. Frosch 
in the American Journal of Ortho¬ 
psychiatry. 

Although the children agreed that 
“war was bad," war has no very per¬ 
sonal meaning to the average young 
child, according to these psychiatrists. 
Death and killing do not mean the 
same to them as to adults. In the few 
cases of anxiety over the war, this 
seemed to be due primarily to personal, 
emotional problems at home. “Glorifi¬ 
cation of war was conspicuous by its 
absence and surprisingly few thought 
of war in terms of bravery, heroism, 
freedom, and patriotism," these observ¬ 
ers found. “If anything, there was a 
glorification of peace." 

GERM KILLERS 
Ultra-Vialat Lamps Put 
To Moro Now Uoos 

Two new applications of the Westing- 
house-developed Sterilamp, a source of 
ultra-violet radiation for germicidal 
purposes, have recently been put into 
practice. The principle of operation of 



Electrical sterilization of footwear 
prevents spread of infection by shoes 


the Sterilamp has been described pre¬ 
viously in these columns, as have also 
various applications as developed. 

First of these newest uses is to 
prevent foot infections being spread 
through the use of safety shoes in 
industry. In one of the Westinghouse 
plants approximately 1000 workmen 
buy steel-capped safety shoes every 
month, and most of them try on several 
pairs before making a selection. As one 
of our illustrations shows, those shoes 


which have been tried on and are to be 
put back in stock are first electrically 
sterilized by being placed over a U- 
shaped Sterilamp for from two to 
five minutes. 

Second ultra-violet germicidal ap¬ 
plication recently announced is the use 
of these same lamps, but in larger 



These ultraviolet ray lamps will help 
to purify the incoming air in ducts 


sizes, to kill bacteria in air-conditioning 
air ducts. Another of our illustrations 
shows ultra-violet lamps arranged for 
this purpose The air being drawn 
through the ducts passes over the sur¬ 
face of the lamps which are so stag¬ 
gered in placement as to stand guard 
over all of the passing air. It is claimed 
that such an installation will destroy 
95 percent of the bacteria in the air 
passing through the duct. 

JAP MALARIA 
Soarelty of Atabrlna May 
Causa Military Havanas 

Highlights on how Chinese univer¬ 
sities are carring on in spite of Japa¬ 
nese invasion and oppression were 
related at a recent meeting of the 
American Chemical Society by Prof. 
Clinton N. Laird of Lingnam Univer¬ 
sity, who returned with Mrs. Laird 
on the Gripsholm after a wearing time 
while interned in Hong Kong. 

Questioned about causes for the re¬ 
cent Japanese reverses and retirements, 
Prof. Laird said he thought one factor 
might be disease, especially malaria. 
The Japs depend more on atabrine than 
they do on quinine for treatment of 
malaria, and since their former bulk 
source of atabrine in Germany has 
been cut off they appear to be hard up 
for the drug. 
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SCIENCE IN INDUSTRY 


Day After Tomorrow 

A Continuation of the Report on How Industry is 
Planning Now for Peace-Time Operations 


A. P. PECK 

(In Two Parts—Part Two) 

N ext on the list of industrial ex¬ 
ecutives to be questioned in the 
Scientific American industrial survey 
was Charles E. Wilson, president of 
General Electric Company. 

“Obviously any plan for the post¬ 
war ‘day after tomorrow 1 has to find 
its seed in yesterday/ 1 said Mr. Wilson. 
“This is particularly true, we feel, in 
the case of the elcctric«al industry, in 
respect to both manufacturing and the 
distribution of power. The war effort 
has added tremendously, and is still 
adding to generating capacity. While 
the efficient use of these great amounts 
of electricity for the common good is 
primarily a problem for electric utility 
companies, it necessarily figures large¬ 
ly in the plans of equipment manufac¬ 
turers such as General Electric, who 
build not only power-producing ma¬ 
chines, but also the devices and ap¬ 
pliances to use the power. 

“There are two aspects of the ‘war 
power* problem which are interesting 
to us,*’ Mr. Wilson continued. “One is 
that existing central station installa¬ 
tions are under a heavy strain—the 
turbines ahd generators and related 
equipment are being subjected to the 
severest kind of use and many of them 
may be worn out or have their operat¬ 
ing efficiency seriously impaired. They 
will need to be replaced. The other 
aspect is that in certain sections of the 
country greater amounts of power will 
be available for use than ever before, 
once the emergency is past. Increased 
use of domestic home appliances, parti¬ 
cularly for cooking and water-heating, 
will absorb part of this new capacity, 
but new industrial uses of electric 
power will also open up. There will 
be the need for modernization of plants 
to undertake new manufacturing tasks, 
and new methods of producing the 
highly competitive fabricated mate¬ 
rials such as steel and aluminum will 
draw heavily on electric power. As we 
see it, these things all represent op¬ 
portunities for post-war business — 
but opportunities in the sense that they 
must be planned for, sought out, and 
realized through aggressive action. 


• IN last month's issue were presented the 
views of executives of Westinghouse Electric 
and Manufacturing Company, Aluminum 
Company of America, and Lincoln Electric 
Company as revealed in answer to questions, 
the essential one of which was: To what 
extent are research, development, and in¬ 
vention, as prompted by war-time production, 
being correlated with plans for civilian pro¬ 
duction in post-war days? The questions were 
asked as part of a survey to determine for 
the American people what sort of a post-war 
world they may expect if industry is per¬ 
mitted to apply to its operations the fruits 
of present-day research and development. 

Exigencies of space prevent repeating here 
the introductory and explanatory material 
published last month, and it is therefore sug¬ 
gested that readers who missed the first part 
of this article refer to page 151, October 
1942 Scientific American .—The Editor . • 

They will not just fall into anybody’s 
lap. 

“There is still another aspect of 
post-war business planning that par¬ 
ticularly concerns the electrical indus¬ 
try. We are proud of our war job 
with its vital production of needed 
weapons and tools. But more so than 
most industries, we have undertaken 
war tasks which flow most naturally 
from our particular talents. Most of 
the things we are making are electri¬ 
cal in character, and have to do with 
the generation, use, and control of 
electric power. Many of them are as 
applicable to peacetime as to wartime 
The majority of the thousands of new 
employees we have taken on have been 
trained in tasks that need not neces¬ 
sarily cease when the conflict is over 
Like most industries, wc are acutely 
aware of the obligation which these 
added plants and added personnel im¬ 
poses upon us, but we feel that we 
have a better-than-ordinary chance to 
keep them going afterwards 

“This industry has always had to 
face the so-called ‘impossible*/* said 
Mr. Wilson, “to seek an outlet for its 
talents and abilities beyond the hori¬ 
zon by means of original research and 
application Our products, by and 
large, have not worn out; they have 
been made obsolete by the ambitions 
of scientists and engineers long before 
that. Therefore, to plan for the future 
is no new task. It seemed only natural 
that we should, from the beginning of 
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Chariot E. Wilton, Gtnaral Electric: 
"Any plan for 'day after tomorrow' 
has to find its seed in yesterday" 


the new world war, lay particular 
stress on the reconstruction years in 
our thinking and planning. 

“Many months ago the General 
Electric Company set in motion a 
planning committee whose task it is 
to look into the laboratories for new 
ideas, to make preliminary surveys 
of potential markets, to inventory ma¬ 
chines and plants and personnel. This 
was no visionary undertaking, and the 
detail in which some of these blue¬ 
prints of the future operations have 
been drawn would surprise many out¬ 
siders. 

“Complete as our plans may be/* 
revealed Mr Wilson, “we are aware 
that no one company, no single indus¬ 
try, can bring this off alone. It will 
require a broad and united effort on 
the part of all business. It will need 
an understanding of the risks involved 
for private enterprise, for we must 
gamble our bluest chips to ward off 
depression and economic chaos. We 
cannot sit back and be conservative 
and reactionary but must be prodigal 
with our time and our resources and 
our courage. Not only business is in¬ 
volved, but government and labor and 
agriculture as well. Because the scope 
of such an effort must be broad, we 
have tried to promote an interchange 
of ideas on planning and to set a good 
example. 

“The pressure of war is tremendous, 
and its brighter side is that it has 
telescoped years of progress into 
months. Just as radio was a by-product 
of the last war, the plastics industry 
on a large scale seems to be a by¬ 
product of this one. It has been forced 
into an adult stage by government de¬ 
mands and the scarcity of other mate- 
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rials. Electronics has made similar 
progress. Electricity will play a giant's 
part in the growth of the building in¬ 
dustry after the war. On the one hand, 
consumer wants for the products of 
better living are being stored up, and 
on the other hand, those products are 
being improved by war-born knowl¬ 
edge. Any one can picture the post¬ 
war possibilities in aviation as a result 
of the new devices and instruments and 
controls developed for bombers and 
pursuit planes. The food we eat will 
be more nourishing, more plentiful, 
and better preserved and prepared as 
a result of work now going on. 

‘‘Fortunately, intelligent planning is 
a state of mind and not an activity 
which requires the labor of many 
men,” concluded Mr. Wilson. “It is 
not inconsistent with maximum war 
production and need not get in the way 
of that all-important job. Yet it is tied 
to it as surely as tomorrow is tied to 
today. A mere handful of thinking 
men can ride the crest of research, 
development, engineering, manufac¬ 
turing methods, and fundamental eco¬ 
nomics and shape a working plan for 
tomorrow. It may not be perfect and 
it is forever subject to change—but it 
is a plan. With it we need not face the 
future empty-handed and confused/’ 

R epresentative of the motor-truck 
industry is The White Motor Com¬ 
pany, one of the country’s largest 
manufacturers who are building motor 
vehicles for the armed forces—and 
at the same time learning many things 
that will be applied to the civilian 
motor truck of the future. Mr. F. T. 
Macrae, Jr., Executive Vice President 
of White, painted the following verbal 
picture: 

“America recognized a long time 
ago that it might be drawn into the 
present conflict and it started mar¬ 
shalling its engineering and inventive 
genius to the task of turning out 
superior weapons. As evidence of work 
well done, we have highly efficient 
planes, tanks, trucks, and guns coming 
off the production lines today. With 
the best of equipment we will achieve 
victory—a victory with marked bene¬ 
fits for the peace-time era to follow. 

“Not the least of the benefits to be 
derived will be the contribution of 
war tools to peace-time equipment, and 
certainly the influence will be most 
noticeable. Engineering and material 
progress has been so revolutionary that 
we can expect vast changes and im¬ 
provements in many fields of human 
endeavor after the war is over. 

“Quite naturally, the automotive and 
aeronautical fields will make use of 
the many developments precipitated 
by national defense,” continued Mr. 
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Macrae. “It is safe to say that some 
of these developments would have re¬ 
quired SO years or more without the 
driving force of war. Let us look at 
the strides we have made in the light 
of future significance. 

“In the first place we have developed 
airplane engines of almost unbelievable 
power-to-weight ratios. This not only 



F. T. Macrae, Jr., White Motor 
Company: "The finer, lighter, and 
stronger materials born in this war 
will serve os the basis for new 
industries when peace is declared" 

means far more efficient commercial 
airplanes in the future, but it means 
more efficient trucks, buses, and auto¬ 
mobiles as well. Certainly the automo¬ 
tive field will inherit a great many 
things from aviation. As a matter of 
fact, some companies had already ex¬ 
amined aeronautical standards before 
the war and had made better automo¬ 
tive products because of it. 

“The White Motor Company went 
whole hog in adopting an airplane- 
type, air-cooled engine for its White 
Horse retail delivery unit as developed 
three years ago. And because of it, 
the company was able to boast unusual 
efficiency and economy of operation. 
White also took a tip from airplane 
design when it developed the Super 
Power engine for heavier duty units, 
thereby getting more power with less 
weight. But all this occurred before 
the present emergency period. The 
effect of World War II will be almost 
unlimited. 

“For instance, farmers living in the 
vicinity of army camps have already 
witnessed the ease with which Half- 
Trac reconnaissance vehicles whisk 
across muddy fields and swamplands. 
And the question comes up: ‘Why 
can’t I get a vehicle like that for 
working my lowland acres?’ When the 


war is over, that question will find 
friendly ears and designers will go 
to work to produce a domestic vehicle 
with all the operating advantages of 
the military unit 

“The Half-Tracs, as developed by 
White in collaboration with the United 
States Army Ordnance Department, 
are supported in the rear by a tractor 
belt This gives them tremendous trac¬ 
tion power on any kind of ground. 
With a wide range of gear ratios, these 
versatile units can vary their speed 
from a slow crawl in difficult spots to 
50 miles an hour on hard ground or 
highway. 

“This is but one example. Actually, 
the new tanks, planes, gun carriers, 
trucks, and other equipment will have 
a profound effect upon post-war op¬ 
erations. Soldiers home from the army 
will not forget the efficiency of mech¬ 
anized military equipment and they 
will demand machinery of comparable 
efficiency for their peace-time work. 

“When we look back, we can realize 
that World War I was the real birth¬ 
place of the airplane. When that con¬ 
flict was over, commercial aviation 
came to the fore by leaps and bounds. 
Even the truck got its real impetus 
from that war. Obviously, where prob¬ 
lems are forced upon us and compe¬ 
tition adds its challenge, great things 
can be expected. 

“The business world is already look¬ 
ing beyond the present conflict to the 
needs of the post-war period when 
defense employment gives way to 
domestic employment,” concluded Mr. 
Macrae. “Certainly the finer, lighter, 
and stronger materials born in this 
war will serve as the basis for new 
industries when peace is declared. And 
the path of design, dictated by war¬ 
time progress and invention, is a 
guarantee that radically new products 
will make their bid on the active 
market to come. In the same way, we 
can be sure that our present all-out 
production effort will leave its impres¬ 
sion in the way of new and better 
manufacturing methods.” 

And now a few words from the 
^ petroleum industry, as represented 
by Gulf Oil Corporation. Here the 
statement obtainable was short and 
rather evasive, but understandably so 
in view of the manner in which the 
oil industry finds itself at present be¬ 
tween the devil and the deep-blue 
sea. Here is what Mr. C. H. Hatha¬ 
way, Assistant to the President of 
Gulf, has to say: 

“We are, of course, bending every 
effort in all divisions of our business— 
production, refining, and marketing— 
that will aid in the successful prose¬ 
cution of the war. This includes re- 
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search in all of its various branches. 

“It is both natural and inevitable 
that along with this we are gaging 
our sights, so far as we can look ahead, 
in anticipation of the conditions that 
will prevail in the following days of 
peace. Rightly enough, many of the 
things that war research and war plan¬ 
ning are helping us to discover will 
not be without some benefit in the post¬ 
war period. Already we know this to 
be true. New and better products for 
the public and for industry must be 
one of the peace-time goals—products 
that will meet demands which in many 
cases may be quite different from those 
of the past.” 

W hile everyone may not consider 
agriculture to be an industry in 
the generally accepted sense of the 
word, it is so rapidly assuming that 
status that some consideration of it 
must be given in any survey which at¬ 
tempts to anticipate the possibilities of 
winning the peace after the war. We 
therefore give the following quotations 
from a speech by Secretary of Agricul¬ 
ture Claude R. Wickard, presented at 
the Second Inter-American Conference 
of Agriculture in Mexico City. 

“There will be need after the war 
for some of the stocks now piling up 
in this hemisphere,” said Secretary 
Wickard. “European agriculture has 
been disorganized. There is starvation 
in occupied Russia, Greece, and Po¬ 
land, serious malnutrition and under¬ 
nourishment in every country Ger¬ 
many has subjugated. When this war 
ends, there will be immediate and 
desperate need for relief. The food 
supplies of the Americas can win the 
peace as well as the war. 

“In the United States we welcome 
the changes in our agricultural plant 
which the war has compelled, for we 
believe the result will be a sounder 
agricultural economy. Many people of 
our nation have never eaten enough 
meat, milk, poultry, and fruits. There 
has been malnutrition, as in every 
other country of the world. I have 
seen similar reports prepared by Ar¬ 
gentine, Bolivian, Ecuadorian, Colom¬ 
bian, Canadian, and Cuban nutrition¬ 
ists. 

“The war now compels us to pro¬ 
duce more of the very things our 
people most need. After the war our 
task will be, not to adjust production 
downward, but to find ways of distrib¬ 
uting our maximum production to our 
people. Well-planned introduction of 
new crops to our hemisphere will give 
us more purchasing power, higher 
living standards, and a better basis for 
reciprocal trade. 

“There is no serious contradiction 
between intensive war production and 
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our desire to establish a sound post¬ 
war economy,” continued Secretary 
Wickard. “Indeed, there would be 
little point to winning the war if we 
did not have positive plans and ambi¬ 
tions for the future. We are not so 
complacent about our pre-war way of 
life as to look forward only to its 
restoration. Few people of our nations 
would wish to fight for a return to 
unemployment, poverty, and hunger. 
Our fighting strength will be im¬ 
measurably greater if every man and 
woman of every nation has a stake 
in the war, and sees in victory a step 
toward a better world. 

“We may expect other problems as 
a consequence of war. We are now 
beginning production in this hemis¬ 
phere of crops such as rubber. What 
will our position be when other parts 
of the world can resume production 
and export? Some people have sug¬ 
gested that we cannot hope to compete 
with these areas because of the low 
wages paid there, and that continued 
production of such crops will have a 
depressing effect on real wages in this 
hemisphere. 

“I do not regard that problem as im¬ 
possible of solution, nor do I think we 
can permit it to deter our production 



Claude R. Wickard, Secretary of 
Agriculture: 'The willingness of 
free people to fight for a better 
future is the strongest weapon ..." 

efforts. First of all, we do not know 
what the post-war demand will be; 
the needs for rubber, metals, and other 
items may continue at better than pre¬ 
war levels. Further, there will be a 
period of adjustment, since other parts 
of the world cannot possibly resume 
full production as soon as the war 
ends. 

“The real question, of course, is cost 
of production. The scientists and tech¬ 
nicians may strengthen our competitive 


position by better production methods, 
higher yields, mechanization, improved 
transportation, and new processing 
techniques. 

“Both for the present and the future, 
the United States Department of Agri¬ 
culture offers to the representatives of 
other nations, and especially the na¬ 
tions of the Western Hemisphere, the 
services of its scientists, economists, 
engineers, and technicians, and the 
facilities of its laboratories and ex¬ 
periment stations. The United States 
Department of Agriculture has sent 
specialists to a number of countries to 
help solve livestock problems, cropping 
problems, economic problems, and 
problems of insect and disease control. 
Last year we sent a group of soil con¬ 
servation experts to one of the south¬ 
ern nations to survey the agricultural 
land and recommend a program of soil 
protection and improvement. The men 
returned to the United States praising 
the co-operation they had received and 
the great foresight of the agricultural 
leaders with whom they worked. We 
have agreed to furnish similar as¬ 
sistance to several other countries. 

“We would like to see a greater ex¬ 
change of agricultural students between 
the United States and the other Ameri¬ 
can countries. Young men from sev¬ 
eral South and Central American 
countries are now in the United States 
studying our rural electrification pro¬ 
gram. Other young men are studying 
our soil conservation program by work¬ 
ing on the land with technicians of the 
Soil Conservation Service. Still others 
are being trained in agricultural eco¬ 
nomics by the Bureau of Agricul¬ 
tural Economics, and a number have 
accepted scholarships in agricultural 
chemistry and engineering. We hope 
these training programs will be ex¬ 
panded. I think there is still much to 
be done to promote the exchange of in¬ 
formation and ideas. The Inter- 
American Institute and the new ex¬ 
periment stations will provide new op¬ 
portunities for American scientists 
and technicians to combine their 
knowledge and skill. 

“Together we can map out a future 
for agriculture, a future of progress 
and economic well-being,” concluded 
the Secretary. “We can offer to our 
peoples and those of other lands a 
better way of living. In fact, we must 
do so, for our war effort depends upon 
it. The willingness of free people to 
fight for a better future is the strong¬ 
est weapon of the United Nations.” 

F rom agriculture to tool engineers is 
the next and last step in this survey. 
The skill and ability of America’s 
tool engineers which have made pos¬ 
sible the rapid conversion of industry 
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to war production will, in peace time, 
bring to America mass-produced com¬ 
mercial planes and a new type of 
automobile with a much smaller and 
higher compression motor, according 
to Frank W. Curtis, Chief Engineer, 
Van Norman Machine Tool Company. 
Jigs, fixtures, dies, and other forms 
of special equipment, the products of 
tool engineering, are the measuring 
stick of success in modern industrial 
war production, instead of being 
merely the overhead evil they were 
formerly considered, Mr. Curtis de¬ 
clared, and continued: 

“The war efforts have resulted in 
the development of processes and prod¬ 
ucts that otherwise might have been 
delayed. After the war, it will be an¬ 
other problem for the tool engineer 
to make it possible for these discov¬ 
eries to be applied and made available 
for public consumption. 

“Automobiles and airplanes are two 
outstanding products that will derive 
the benefit of scientific research and 
thus create a vast number of changes 
in our way of life. Just what the auto¬ 
motive engineer will do after the war 
is still a secret, but it is safe to as¬ 
sume that the industry will be re¬ 
born, as will many others. 

“America’s increased capacity in the 
production of aluminum and mag¬ 
nesium will bring about a tremendous 
expansion in the use of light metals 
for automobile uses. These metals 
will, no doubt, compete with steel for 
many purposes. Plastic materials will 
be available in larger quantities than 
ever, and automobile bodies of plastics 
are quite possible to conceive. Plastics 
capable of withstanding heavy blows 
are already available for many war 
uses and will find even more uses in 
peace-time. 

“A refined gasoline many times more 
powerful than our present fuels has 
been produced, which will require en¬ 
tirely new automobile engines because 
present designs are not able to use it. 
This fuel is of a very high compres¬ 
sion type that will require a small, 
high-speed motor with greater power 
per pound of weight than present 
motors. 

“Since airplanes depend on light¬ 
weight motors, these engines will prob¬ 
ably be used in the larger number of 
small planes that will be produced 
after the war, so that a new era of 
civilian flying can be expected, espe¬ 
cially with the thousands of army and 
navy trained pilots who will want low- 
cost aircraft of their own. The rapid 
strides made in the building of war¬ 
planes have been made possible only 
under war emergencies, where speed 
has been so urgent. The mass-produc¬ 
tion methods will carry over to peacc- 
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time, so that we may expect the air to 
rival the road as a means of travel. 

“Tool engineering has had an enor¬ 
mous effect upon nearly every phase 
of the advancement of civilization/ 1 
Mr. Curtis explained. “The cost of 
automobiles, refrigerators, radios, and 
many other products would have been 
far beyond the reach of the average 
man if it were not for the science of 



Frank W. Curtis, Van Norman Ma¬ 
chine Tool Company: “After the war 
it' will be . . . for the tool en¬ 
gineer to moke it possible for 
. . . discoveries to be applied" 


tool engineering. Not many years ago, 
interchangeability of parts was consid¬ 
ered an expensive undertaking, limited 
to the manufacture of products in ex¬ 
ceptionally large quantities. Today, 
however, through the close study of 
manufacturing methods, almost any 
type or style of product can be made 
interchangeably, even though the out¬ 
put may be considered relatively small. 

“During the past few years man¬ 
agement has learned that tool engineer¬ 
ing is the backbone of successful manu¬ 
facture. Not so long ago, however, 
some executives were not too familiar 
with the so-called hidden advantages of 
‘tooling’, and looked upon special 
equipment as some kind of unnecessary 
overhead that merely ‘cost a lot of 
money.’ Today, the picture is quite 
different. ‘Tooling’ has become of vital 
importance, and management realizes 
how necessary it is to tool-up ade¬ 
quately to meet production demands 
within stipulated costs. 

“Those engaged in the field of tool 
engineering know, perhaps better than 
anyone else, that tooling cannot be 
valued by it9 cost. Cost is a factor, 
of course, but performance is what 
counts and what we must attain if our 


tooling is to be succesful. Let us not 
forget that more can be accomplished 
with highly specialized tooling in a 
machine tool of an earlier model, than 
through the use of a most efficient 
and modern machine with inadequate 
tooling: something that could be lik¬ 
ened to ‘hitching a race horse to a 
plow/ 

“When a design or an idea is born, 
we should first look to the tool engi¬ 
neer to offer his final analysis of 
whether or not the product can be 
successfully made. In plants where this 
practice has been adopted, the tool 
engineer has the opportunity to ana¬ 
lyze the product from a production 
viewpoint, and without any selfish mo¬ 
tive whatever can be very instrumental 
in showing how certain changes and 
modifications can be made to eliminate 
expenses and costs which might other¬ 
wise be overlooked. Often the product 
can be picked apart, piece-by-piece, 
enabling redesign, if necessary, to con¬ 
form with modern day manufacturing 
practices. 

“We should always remember that 
the design of a product is one thing, 
and the method of making it is an¬ 
other,” concluded Mr. Curtis. “Both 
must tie in with each other, because 
any product, no matter how efficient 
it may appear, is no better than the 
tools used for its manufacture. The 
tool engineer, therefore, is as im¬ 
portant in our industrial cog as the 
designer, who is called upon to de¬ 
velop a product, because without tools 
and a means of producing economi¬ 
cally the most needed type of product 
would be restricted.” 

Thus, as Mr. Curtis so ably points 
out, the part of the tool engineer in 
shaping the future of the world is more 
assured now than ever before; the 
more rapidly tools can be produced, 
the sooner industry can turn from one 
product to another, from a crude de¬ 
sign to a perfected unit, from old 
styles to new. Such rapidity of change¬ 
over, with resulting economies, will he 
an essential in the shift from war pro¬ 
duction to production for peace 

Upon such men as those quoted in* 
this survey depends the future of in^ 
dustrial America, a future that will be 
assured in proportion to the speed and 
efficiency with which these same men 
complete their war-time production 
job. Their mental processes have been 
sufficiently revealed here, it is believed, 
to demonstrate beyond doubt that, 
given an even break to apply their 
know-how, the men of industry in the 
United States will do more than their 
share toward winning the war. Once 
this is accomplished, they will plunge 
just as enthusiastically into the win¬ 
ning of the peace, prepared for the 
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FiUiirt to bornico indicated a way to progress in electrical relays 


work of tomorrow by the foresighted 
planning that was a continuing process 
during the war-clouded times of today. 

• • • 

SILVER LININOS 
Art Bolag Prtvod 
Indistrlally PraoRoaklt 

T he present-day tin can has been 
and continues to be a satisfactory 
metallic container for a vast number 
of purposes. Today, however, although 
we are faced with a dire shortage of 
this seemingly indispensable coating 
metal, we have at hand another metal 
—silver—which can be substituted for 
tin as a container lining with the out¬ 
standing advantage that it is resistant 
to many products which attack tin. 

Silver is resistant to alkalies, or¬ 
ganic acids, and certain concentrations 
of hydrochloric and other mineral 
acids. Most organic silver salts are 
free from color, thus eliminating the 
objectionable discoloration of contents, 
even though traces of the silver may be 
dissolved. For that reason, silver has 
long found wide use for a variety of 
equipment in chemical manufacturing 
plants. Silver is also bactericidal and 
may be used in contact with food, and 
may even be taken into the body in 
minute quantities without danger. Ob¬ 
viously, therefore, silver is eminently 
fitted for the lining9 of containers of 
such products. 

Silver can be applied relatively eco¬ 
nomically to metal containers by elec¬ 
tro-deposition on the sheet which can 
then be formed, soldered, and so on. 
It can be applied from the very thin¬ 
nest deposits (00001 of an inch) up 
to very heavy thicknesses (0.05 of an 
inch) with equal facility It has also 
been deposited, under laboratory con¬ 
ditions, at very high current densities 
up to 200 amperes per square foot, 
thus pointing the way to reductions in 
the time of “dwell” in the electroplat¬ 
ing bath to a fraction of common 
practice. 

The cost of silver plating depends 
upon, among other factors, the weight 
of the silver deposited: cost, approxi¬ 
mately 28 cents per square foot for 
0001 of an inch thickness. From this 
should be deducted the cost of the ma¬ 
terial which it replaces such as: nickel 
at 2.5 cents for the same thickness, 
copper at 1 cent, tin at 2.5 cents and 
so on. 

Interest in the use of silver-lined 
containers may be judged from the fact 
that they are being considered seri¬ 
ously for such products as foodstuffs, 
high-grade beverages, beer, cola syrup 


concentrates, condensed milk, evapo¬ 
rated milk, salves and other antiseptic 
materials, ether, aluminum chloride, 
and other chemicals. 

• • • 

Material Originally Scheduled for Thin 
Space Not Approved for Export by the 
Office of Oenaorship. 

• • • 

BOUNCELESS BALL 
Points Way Toward 
Improved Elootrioal Units. 

K4ore positive operations of electrical 
relays—delicate, swift-acting switch¬ 
ing devices which are used in com¬ 
munications systems—is now being 
assured as the result of experiments 
with bounceless balls. Engineers have 
found that a steel ball half filled with 
metallic powder will not bounce, as 
proved by the time exposure photo¬ 
graph reproduced in these columns. 
During the exposure of this photo¬ 
graph, two balls of the same weight— 
one empty and one containing powder 
—were dropped simultaneously from 
the top of the posts. The empty ball 
left a looping trail of light as it 
bounced on the steel plate, but the ball 
containing the powder rolled without 
bouncing. Rough surfaces of the metal 
powder particles, engineers explain, 
created frictional heat as they slid over 
each other, dissipating the energy 
which the ball would have used in 
bouncing. 

The knowledge obtained by these 
experiments has been applied to relays 
in which contacts are made in hollow 


form and partly filled with powder. 
This eliminates bouncing and chatter¬ 
ing of contacts In some special cases, 
hollow powder containers are attached 
to the contacts for the same purpose. 

MOISTURE IN WOOD 
Daterminod With New 
Eltotrioal Instrument 

Spfedy and accurate determination of 
moisture content in wood, by the de¬ 
pendable electiical resistance method, 
is now possible with a simple, moder¬ 
ate-cost instrument which supplies di¬ 
rect readings in moisture-content per¬ 
centage terms With such an instru¬ 
ment it is possible to meet various 
specifications covering the precise con¬ 
dition of lumber, as called for by the 
Army, Navy, F.H A., critical archi¬ 
tects and builders, lumber mills and 
dealers, furniture manufacturers, rail¬ 
roads, public utilities, and others. 

This simplified wood-moisture tester, 
developed by Industrial Instruments, 
Inc , is a modified Wheatstone Bridge 
using a cathode-ray electronic tube as 
the null or balance indicator. The 
combination switch and control knob is 
rotated until the null indicator flashes, 
at which point moisture content is read 
directly on the dial. Since the bridge 
circuit is self-compensating, there are 
no variables to contend with or com¬ 
pensate for such as voltage fluctuations 
or varying tube characteristics. 

The standard pin-type electrode fur¬ 
nished with the instrument will not 
permanently mar the surface of the 
material under test. It is readily driven 
into and extracted from the lumber 
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Indicates degree of dampness 


or wood by the hammer-extractor fur¬ 
nished. Or if progressive checks on 
various lumber stacks are to be made 
throughout the curing period, leads 
may be soldered to properly placed and 
spaced nails, and tied into a panel 
board located near the instrument for 
periodic readings. 

• • • 

LACQUERS—Until the development of 
quick-drying lacquers it was thought that 
lacquer finishes had to be slow-drying in 
order to be durable. Long-time tests of the 
quick-drying types have disproved this theory. 

• • • 

QUAYULE 

Oenpoundsd with Synthetlo 
and Natural Rubbers 

K4ounting demand for guayule rub¬ 
ber resulting from its widened use for 
compounding with synthetic rubbers 
has led to doubling the productive 
capacity of Cia Hulera de Parras, im¬ 
portant producer of guayule, according 
to an announcement by American 
Cyanamid and Chemical Corporation, 
representative of the Mexican com¬ 
pany. The increased capacity is being 
put in with the co-operation of United 
States government agencies. 

Use of guayule, a type of rubber 
derived from a Mexican shrub thriving 
in semi-arid regions, has in the past 
been small because of its high content 
of resin, which is undesirable in rub¬ 
ber. Present rapid extension of its use 
is based on the improved properties 
which guayule (containing its original 
resin) imparts to synthetic rubbers, 
particularly of the Buna S type. Guay¬ 
ule serves not only as an additive and 
extender for the synthetic, but at the 
same time it increases the adhesiveness 
or “tack” of the product, an important 
property in working the synthetic. 
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Aside from the decided benefits of 
compounding guayule with Buna S 
and mother synthetics, its use in in¬ 
creasing amounts for compounding 
with natural and reclaimed rubber in 
many applications is urged to extend 
the life of our dwindling stocks of 
natural rubber, 

PATTERN PLATES 
Mads from New Beard 
WWoA Sam Metals ' 

Ai laminated plastic board which is 
available in a stock range of thick¬ 
nesses is now being used for making 
pattern plates, as a substitute for alu¬ 
minum or magnesium. The board, 
called Lignolite, does not warp, can 
be machined, and is impervious to 
moisture, oil, grease, and dilute acids. 
The surface of the board is designed 
to prevent sand from sticking to it and 
the stock itself has ample strength for 
pattern purposes. 

PLASTIC PIPE 
Has Many Applications ft 
Rsplaos Stratsglo Metals 

A new plastic pipe, manufactured in 
the same dimensions as extra strong 
steel pipe of two-inch outside diameter 
or less, has properties of resistance to 
extreme moisture, chemicals, and sol¬ 
vents, coupled with high strength and 
long fatigue life. It is entirely unaf¬ 
fected by water, and only a few sol¬ 
vents exhibit any adverse effects. In 
many applications this new plastic pipe 
will undoubtedly replace strategic ma¬ 
terials, such as vital metals and rub¬ 
ber, and release them for more urgent 
needs associated with the war effort. 

This new pipe, developed by The 



Hot-plato walking of plastic pipa 


Dow Chemical Company, is made of a 
new thermo-plastic resin known as 
Saran. The base resin is odorless, 
tasteless, and nontoxic. The plastic 
does not burn and its toughness and 
abrasion resistance are of a high order, 
the retention of these properties on 
aging insuring excellent wearing quali¬ 
ties. This pipe is non-scaling and 
withstands freezing. Heat resistance 
is said to be excellent up to 175 de¬ 
grees, Fahrenheit. 

Saran pipe is produced in smooth, 
round, accurately sized lengths having 
dimensions identical with those of 
strong iron pipe. It can be readily 
welded, heated, and bent. The pipe can 
be cut with a wood or hack saw and 
threaded with ordinary iron pipe dies. 


Material Originally Sched¬ 
uled for this Space Not Ap¬ 
proved for Export by the 
Office of Censorship, 
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INDUSTRIAL 

TRENDS 


CHEMISTRY IN THE FUTURE 

Every so often it is needful—and stimulating—to lift the 
lid of the chemical industry and see what's cooking. Much 
of the cooking, of course, is shrouded in the steam of mili¬ 
tary secrecy, yet enough is visible to serve as an indicator 
of what is going on within, and, therefore, as a key to gen¬ 
eral trends. 

Regular readers of Scientific American have been able 
to follow in our monthly issues the story of day-by-day de¬ 
velopments within the chemical industry. Spread over a 
period of time these developments often lose significance, a 
loss which can be recovered only by bringing the whole pic¬ 
ture into clear focus and examining for general trends 
those phases which, at the moment, appear to hold the 
greatest promise for the future. 

Such focusing was so ably accomplished recently by Dr. 
Charles N. A. Stine, Vice-President of Du Pont and its ad¬ 
visor on research and development, at a meeting of the 
American Chemical Society, that we can do no better than 
to skim the highlights of his address and let the shadows fall 
where they may. 

Emphasizing that the war is compressing into the space 
of months developments which might have taken half a cen¬ 
tury for realization if necessity had not forced the pace, 
Dr. Stine said: “These pressures are unprecedented. Give 
us a victorious peace and the freedom of enterprise it should 
grant, and our progress will be unprecedented.” 

Some of the progress which has already been traced and 
which will be reflected in the trends of the future were 
enumerated by the Du Pont chemist. Aluminum produc¬ 
tion, for example, will be such by the end of 1943 that 
enough metal will be produced in one year to build three 
times the number of passenger cars now operating on our 
American railroads. 

Petroleum chemists of today see existing motors as out 
of date, as a result of the war pressure to create better 
fuels for airplanes. In the same field, it is noted that the 
new motor-car models that aie gathering dust in dealers’ 
storerooms have aged technically at least two decades since 
they were manufactured. For example, the chemists have 
collaborated in the development of sealed cooling systems, 
now used in aviation, which will undoubtedly be applied to 
the automobile of the future. Power per gallon of fuel will 
increase, and fuels will yield much greater mileage. 

In the field of plastics there will be available, after the 
war, the most versatile of materials on a scale beyond all 
previous comprehension The high-pressure synthesis of 
ammonia, one of the major chemical exploits of the cen¬ 
tury, will so boost the production of fertilizer chemicals 
as to change completely the basic trends of agriculture. 

Then there are such things as unbreakable glass and 
glass that floats, wood that won’t burn, and laminations 
of plastics and wood that are competing and will compete 
even more with structural metals. Nylon, derived from air, 
water, and coal, one of the wonders of pre-war days, will 
be but a forerunner of many innovations from the same 
source. These new products will range from shoes that 
contain no leather and window screens that contain no wire 
to machine bearings that contain no metal. 


In still another field there is magnesium, a structural 
curiosity only a few years ago, which today enters into 
the construction of every fighting airplane that is built. 
After the war it is now estimated that the nation's capac¬ 
ity for producing this lightest of all structural metal will be 
more than double that of the aluminum output of 1939. 

In the rubber field, the United States alone, declares 
Dr. Stine, is now undertaking to accomplish, synthetically, 
in less than two years, the manufacture of chemical rubbers 
to a degree which, in the natural rubber field, required more 
than a century of development. 

Many other new things are coming from the chemists' 
test-tube for use in the post-war world: New fabrics for 
clothing, steel that will challenge the new light metals, 
things to be made from the chemical building blocks of 
hydrogen and carbon that come out of the thousands of 
chemical compounds in every barrel of crude oil, new homes 
made inexpensively of new materials and painted with new 
paints, developments in medicine which may eventually 
outweigh even the staggering losses of this World War, 
and so on. 

Here indeed is a heartening picture oi the chemical in¬ 
dustry as a whole, painted by one of its ablest members. 
From such a picture can be gleaned an assuring view of 
the future possibilities of this esoteric industry which holds 
such tremendous possibilities. 

WELDING AND CUTTING 

ne of the hottest flames produced by man—at a tem- 
peratuie of some 6300 degices, Fahrenheit—is being ap¬ 
plied in many ways to aid forced-draft war production 
of fabricated metals in many forms. This flame, furnished 
by the oxy-acetylene torch, can weld metals together in 
a joint stronger than the metals themselves, can cut many 
metals apart in a fraction of the time consumed by other 
methods and with a minimum of loss, and can be used to 
surface-harden or to clean metal surfaces preparatory to 
painting and similar operations. 

These lines are not intended to detract from the value 
of electric-arc welding, but rather arc written to clarify 
the oxy-acetylene situation, to point out the uses of this 
versatile flame, and to indicate general ways in which 
these uses will extend into the future. 

None of the welding methods in use today is exactly 
new, except in refinement. These refinements, and mass 
methods of application, however, have meant a tremendous 
speeding up of many industrial processes. Welded ships 
probably symbolize most graphically the construction 
methods using welding which are speeding the war effort. 
Within these ships, also, are found other products of the 
oxy-acetylene torch—metal sheets and plates of various 
thicknesses cut to exact sizes to fit the spaces assigned to 
them. These sheets have been cut—often in duplicate—by 
the same gas flame that later welded them together in an 
unrelenting embrace. So accurate is the cutting flame, in 
fact, that complicated machinery has been designed to guide 
the flame as the operator follows a pattern; many such 
machines use multiple torches to speed up work, or one 
torch tnay be used to cut a series of plates stacked one on 
top of the other. 

Then there are methods of surface-hardening metals 
using the oxy-acetylene flame to heat the surface, which 
is then quenched by one of several means. Lastly, the same 
flame will clean surfaces of rust, paint, scale, and so on 

We have heard much of this industrial tool during the 
war speed-up; we will hear more of it in the future. 

—HUc Sdiiou 
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Portentous Eclipse 


The Recent Eclipse of the Moon, an Odd One, 
Afforded Astronomers More Fun than Usual 


HENRY NORRIS RUSSELL, Ph.D. 

Head el the Depa r tmen t of Astronomy and Director el the Observa¬ 
tory at Princeton University. Research Associate of the Mount 
Wilson Obsorvatory of tho Csmefle Institution of Washlnpton 


G reat numbers of people must 
have watched the eclipse of the 
Moon on August 26th. Observing con¬ 
ditions, in this part of the country at 
least, could hardly have been better— 
a brilliantly clear night with the eclipse 
coming on in the evening and at its 
maximum a little before midnight 
(more than an hour before, were it not 
for “war time”) so that the eclipsed 
Moon, despite its southern declination, 
was well up in the sky. The writer, 
who has seen a good many lunar 
eclipses in his time, wonders how many 
of the thousands of watchers realized 
that they were beholding something so 
unusual that, to the experienced eye, 
it seemed to be almost what the 
ancients called a "portent.” 

The early stages of the eclipse 
passed off as usual—the dimming of 
the eastern edge of/the Moon by 
the penumbra, or half-shadow within 
which the Earth hides part but not all 
of the Sun; the "bite” out of the 
Moon's edge as the actual shadow— 
the umbra—enters upon it; and the 
gradual realization that this shadow is 
not completely dark, but that the 
eclipsed part of the Moon is faintly 
visible. 

As the Moon swept deeper and 
deeper into the shadow, one noticed, 
as usual, that this illumination was 
fainter and redder in the inner part 
of the shadow-circle than near its 
edge. Then came the surprise—the 
upper right-hand edge of the Moon 
became much fainter than the rest. 
The dark area spread and, near the 
middle of totality, the Moon looked as 
the writer, at least, has never seen it 
before—with dark center and a light 
ring all around its periphery. Then the 
eastern edge slowly brightened, and 
the dark area moved toward the west¬ 
ern side as the Moon passed away from 
it toward the light. 

The faint reddish illumination of the 
eclipsed Moon is normal: but the pres¬ 
ence of a relatively small and con¬ 
spicuously darker spot within it is so 
unusual that the effect was uncanny. 
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Like all other "portents" in the 
heavens, it has of course a perfectly 
natural and fairly simple explanation 
—which, this time, demands only the 
drawing of a few diagrams. 

Figure 1 represents the general cir¬ 
cumstances of a lunar eclipse. It is 
very far from being drawn to scale. 
The Sun is about 50 times bigger and 
several thousand times as far off in 
comparison with the size of the Earth: 
but it illustrates the geometrical rela¬ 
tions none the less. Since the Sun is 
larger than the Earth, the true shadow, 
or umbra, of the latter from which all 
direct light is excluded is a cone 
(shown in cross-section on the dia¬ 
gram) which tapers to a point P lying 
about four times as far away as the 
Moon’s orbit. Outside this is the widen¬ 
ing cone of the penumbra—shown by 
dashed lines—from which part, but 
not all, of the sunlight is cut off. 

IF the Earth, like the Moon, was a 
• naked body without atmosphere, the 
umbra would be entirely dark, except 
for the very faint light of the Sun’s 
extended corona, and the eclipsed 
Moon would be invisible. Close to the 
edge of the umbra where, for an ob¬ 
server on the Moon, the inner corona 
and perhaps some prominences would 
be visible, there might be illumination 
enough to make a ghost of this part of 
Moon show up against the dark sky. 
But with the Moon near the center of 
the shadow all the brighter part of 
the corona would be hidden by the 
Earth and there would be nothing to 
see. 

The Earths atmosphere, however, 
being denser near the surface, acts like 
a lens and refracts the rays of light 
which pass through it inward from 
what would otherwise be the dark sha¬ 
dow, lighting it up feebly; and it is by 
this refracted light that we see the 
eclipsed Moon—as is illustrated in the 
figure. Rays that have just grazed the 
surface of the Earth are deflected in¬ 
ward by about 68'—far enough to carry 
them a little beyond the Moon’s center, 


even when it is nearest, but not enough 
to take them to its opposite edge; 
which, however, will receive sunlight 
that has come close to the other side 
of the Earth, as a glance at the figure 
shows. To be deflected to the center 
of the umbra, at the Moon’s surface, 
the sun’s rays must pass within about 
a mile of the Earth’s surface. A de¬ 
flection of half this amount demands 
that the rays shall pass less than five 
miles above sea-level; rays with a 
minimum altitude of ten miles will be 
deflected by about one seventh of the 
angle to the center. 

Now rays which pass as close to the 
surface as the first of these have a long 
path through the atmosphere. Even 
with the clearest air they are greatly 
weakened by the scattering of light 
out of the direct beam. This affects 
the short waves most, and results in 
the redness of the setting Sun, as well 
as the faintness of its direct light. 

If the Earth’s atmosphere was per¬ 
fectly free from clouds and haze, the 
Moon, at the very center of the sha¬ 
dow, would still be faintly illuminated 
by light of the quality of a clear sun¬ 
set. An observer on the Moon who 
happened to be for this moment at the 
central point of the umbra would see 
a narrow brilliant line of light, com¬ 
pletely surrounding the huge disk of 
the Earth, and colored as the setting 
Sun looks to us in the fairest weather. 
As the Moon’s motion carried him 
off-center, this ring would grow 
fainter on the side where the rays were 
most deflected, and soon disappear; 
but on the opposite side it would grow 
wider, brighter, and not so red—since 
the rays which formed it had traversed 
fewer miles of air and been less de¬ 
pleted, so that the total illumination 
in this vicinity would increase. 

A terrestrial observer, viewing the 
^ Moon under these conditions, 
would see it feebly illuminated—faint¬ 
est and reddest at the point corre¬ 
sponding to the geometrical center of 
the shadow—and gradually grow 
brighter and less red in regions remote 
from this. The graduation of this il¬ 
lumination would be smooth, with no 
dark patches in sharp contrast—and 
this is very much what is usually seen 
during a lunar eclipse. 

Suppose next that, all around the 
Earth’s edge, as seen from the Moon 
at the time of eclipse, the weather was 
bad, with clouds and haze piled to a 
depth of four or five miles. The light 
which would otherwise have been 
directed into the inner parts of the 
umbra would be blocked by these 
clouds. In the symmetrical, but exag¬ 
gerated, situation which we are imag¬ 
ining, no light at all would enter the 
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centra] part of the umbra. If a screen 
three times as big as the Moon could 
be set up, just behind the Moon, to 
show the whole umbra at once, we 
would find the outer parts of it illu¬ 
minated much as usual, but the inner 
region black and big enough, in the 
special case which we have assumed, to 
hide the Moon completely. 

Actually, of course, the weather will 
not be clear everywhere along the 
25,000-mile belt of the Earth’s surface 
along which the sun’s rays graze it at 
the time of mid-eclipse, nor will it be 
cloudy everywhere. If the clear and 
cloudy regions are distributed at ran¬ 
dom along the belt, our imaginary 
lunar observer will see the ring of 
light surrounding the Earth inter¬ 
rupted in many places and the illumi¬ 
nation of the surface will be weakened: 
but this weakening will be general all 
over the Moon’s surface, with no con¬ 
spicuous bright or dark spots. But if 
the clouds are localized in one region 
extensive enough to cover a consider¬ 
able area of the Earth’s edge as seen 
from the Moon, the illumination of the 
side of the umbra toward this area will 
be cut down, while that of the rest will 
be normal. 

We have then to ask what distribu¬ 
tion of clouds will account for the 
remarkable dark patch. The best way 
to answer this is to draw a diagram 
of the actual situation at mid-eclipse, 
which is shown in Figure 2. The large 
circle represents the umbra, as it 
would have been projected on a screen 
just behind the Moon, and the smaller 
one the Moon itself at the middle of 
eclipse—11:48 P.M., Eastern War 


a point in longitude 56° West, latitude 
10° South in central Brazil, and the 
Sun at its antipodes in the China Sea 
West of the Philippines; and the circle 
half way between them, along which 
the Sun’s rays grazed the Earth, ran 
from the Black Sea across the upper 
end of the Baltic, near Spitzbergen, 
across the northern edges of Green¬ 
land and the Arctic Archipelago, down 
to British Columbia, and into the 
Pacific about half way between Cali¬ 
fornia and Hawaii. All along this line, 
from Norway far into the Pacific, the 
weather must have been bad, or, at 
least, cloudy. 

When the dark spot extended farth¬ 
est from the center of the umbra, it 
reached nearly half way to its bound¬ 
ary. To produce so great an obscura¬ 
tion, the clouds above the Canadian 
shore of the Arctic Ocean must have 
extended to a height of about four 
miles—which is a reasonable enough 
figure. 

Above Antarctica, on the contrary, 
the air must have been very clear, for 
on the Moon’s limb, south of the center 
of the umbra, the illumination was 
fairly strong. 

Just what distribution of open 
patches between clouds let in light 
enough at the edges of the obscured 
region to make the dark spot so nearly 
circular would be hard to figure out— 
especially as the problem probably ad¬ 
mits of many solutions. 

But it is evident that all that the 
weird celestial portent meant was that 
the weather was bad somewhere else. 

There may still be romancers who 
may argue that the thing had some¬ 



Timc. At this time the Moon was 
about IP north of the center C of the 
umbra. At about this time (the writer 
unwisely failed to keep a note of it) 
the dark spot in the shadow was very 
nearly central on the Moon’s disk and 
of roughly the size indicated by the 
dotted circle. It was therefore far out 
of center in the umbra, and the light 
which failed to reach it evidently did 
so because it found obscuration along 
the region of the Earth’s edge indi¬ 
cated by the arc AB in the figure. At 
this time the Moon was overhead at 


thing to do with the war. If such folks 
are amenable to reason at all, they may 
be recommended to consider that the 
region in which the obscuring clouds 
occurred is about as remote from 
military activity as any part of our 
planet, except the Antarctic where 
conditions were quite different. 

The brightness of the eclipsed Moon 
is one of the few astronomical phe¬ 
nomena which is really unpredictable. 
Some day, when men know far more 
about the weather than they do now, 
they may be able to predict in advance 


how high the clouds (if any) will be 
in the Arctic and Antarctic — but, 

, considering the complexity of atmos¬ 
pheric circulation, this seems very re¬ 
mote. Meanwhile, it is of interest to* 
note that this unpredictable phenome- 



Figure 2: The situation 


non is not only observable from the 
Earth, but that it would easily be 
observable and perhaps more easily 
measurable from Venus or Mercury, 
provided that intelligent inhabitants 
could exist upon them. 

—Princeton University Observatory, 
September 3,1942 . 
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Part of the eclipse, photographed at 
10-minute intervals (9:50 to 10:50 
P.M., E.W.T.) by Dr. Henry Paul, 
Norwich, New York, amateur telescope 
maker. A series of eclipse photo¬ 
graphs may be mode with a camera, 
but the results will be disappoint¬ 
ing. Without much difficulty a small 
telescope—say six inches aperture— 
may be rigged as a special camera 
to do a better job. In "Amoteur Tele¬ 
scope Making/' Harold A. Lower gives 
instructions for this. The image at 
the telescope's focus will be about 
half on inch in diameter, but it is 
so bright that it may be magnified 
by an eyepiece to about an inch and 
still be bright enough to photograph 
with an exposure of less than one 
second. The eyepiece is mounted in 
o simple box and a ground glass is 
used to determine the exact best 
focus. A plate in a plate-holder is 
then substituted and an assistant 
is posted in front of the telescope 
with a black cardboard, held over 
its front but not touching. The 
slide is removed, then the card is 
moved away edgewise and replaced as 
quickly as possible. If the exposure 
is short enough the image will not 
blur due to the moon's orbital motion. 
A clock-driven telescope will obviate 
these last difficulties. 
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Tunneling Under Difficulties 

Part of the Delaware Aqueduct Was Drilled at Great 
Depths, Yet Was Finished in Half the Allowed Time 


tractor, Samuel R. Rosoff, Ltd., had 
used 1550 tons of dynamite in open¬ 
ing up the 75,000-foot section of tun* 
nel, generally excavated from 17 to 
19 feet in diameter* One stretch of 
that tunnel that penetrates unusually 
difficult ground had to be excavated 
to 24 feet in diameter. It was while 
doing this latter work that the con¬ 
tractor had to battle long and strenu¬ 
ously against grave odds to work his 
way forward. 


R.G.SKERRETT 

E xplosive gas and high-pressure 
water, stored in bedrock 400 feet 
below sea level, were the unforeseen 
obstacles overcome by the contractor 
in excavating a stretch of 75,000 linear 
feet of tunnel beneath a spur of the 
Catskill Mountains. That section of 
tunnel, the longest unit of the Dela¬ 
ware Aqueduct, will help to carry 
greatly needed additional water to New 
York City's more than seven million 
people. 

The engineers of the Board of Wa¬ 
ter Supply of that city designated that 
the tunnel should be driven deep in 
ledge rock, and that the conduit for 
the man-made river should have a 
finished diameter of 13.5 feet inside 
its thick concrete lining. At a depth 
of 400 feet below sea level, the engi¬ 
neers counted on finding sound rock 
to form the outer walls of a section of 
tunnel that would have to withstand 
a bursting pressure of 540 pounds on 
each square inch of internal surface. 
But Nature interposed difficulties. 

Shawangunk Mountain, under which 
most of the more than 14 miles of tun¬ 
nel passes, is a tremendous rocky mass 
that towers 2400 feet above the tunnel 
line and exerts an enormous down¬ 
ward pressure on the rock through 


which the bore has been excavated. 
When that mountain was shoved up¬ 
ward at some remote age, the previ¬ 
ously horizontal layers of rock form¬ 
ing the earth's crust were bent, folded, 
and in places broken like a titanic 
jelly roll mishandled in the making. 
In time, great quantities of water and 
marsh gas—methane, highly explosive 
when mixed with ten times its volume 
of air—were stored in areas of the 
fractured and shifted rock. 

Ctill another hazard existed. The 
^ tunnel had to be driven through 
rock that was under very heavy stress, 
like an enormous spring under com¬ 
pression. When tunnel-driving offered 
release for those pent-up forces, the 
rock in the roof of the tunnel and at 
the heading burst inward with ex¬ 
plosive force. To prevent the “popping 
rock" from injuring the workers or 
damaging tunnel-driving machinery, 
about 90 percent of the tunnel roof 
had to be supported by a strong pro¬ 
tective grid of structural steel mem¬ 
bers requiring the use of 40,000,000 
pounds of that metal. The roof sup¬ 
port reached to the very rock face, 
where a battery of pneumatic drills 
drove 40 to 50 holes, into which were 
loaded the shattering explosive charges. 
Before the last of the rock was broken 
through in this tunnel unit, the con- 


QRiOR to starting the driving of the 
■long tunnel under Shawangunk 
Mountain, the Board of Water Supply 
had another contractor sink three shafts 
about five miles apart, along the tunnel 
line. (See the drawing.) The pur¬ 
pose of those shafts was to provide 
access later for the tunnel-driving 
contractor so that he could tunnel in 
each direction from the bottom of 
each shaft. Thus he had six points 
of attack which would help to shorten 
the time required in tunneling the 
whole 75,000 linear feet. The west¬ 
ernmost of the three shafts, Shaft 2, 
was sunk to a depth of 825 feet to 
reach the planned tunnel line. The 
central shaft, Shaft 2A, was sunk 
from a point high up on the western 
slope of Shawangunk Mountain and 
carried down to a depth of 1551 feet. 
It is the deepest of all the shafts on 
the Delaware Aqueduct. Shaft 3, near 
the eastern foot of the mountain, is 
840 feet deep. The shaft-sinking con¬ 
tractor was required to drive 200 feet 
of tunnel, both north and south, from 
the bottom of each shaft to give the 
succeeding contractor space in which 
to set up his underground machinery 
for promptly beginning the main op¬ 
eration of tunnel-driving. 

While driving the 200 feet of tun¬ 
nel northward from Shaft 2A, some of 
the rock-drill steels penetrated a cav- 



Rovtt of the tunnel section described in text, shoving depths, lengths, and shafts 
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The bulkhead that doted the heading of the tunnel against rapidly inflowing water* 
Lower left, at "A", it the first flanking drift thot hod to be abandoned. "B" indicates 
the seven-foot "barrel drift" which was eventually lined with 18 inches of concrete 


ity fifled with compressed methane, 
and the released gas poured out into 
the tunnel heading from the rock face, 
mixed with the air, and in some way 
was ignited. The scorching blast that 
followed injured to varying degrees 
all 18 of the men at work. That was 
the first warning of what lay ahead 
for the contractor who would have 
to drive the long tunnel section. Ex¬ 
perts of the United States Bureau of 
Mines promptly visited the scene and 
reported that it would be hazardous to 
continue underground operations un¬ 
less means were provided for quickly 
disposing of all incoming marsh gas 
before it could form an explosive mix¬ 
ture with the free air in the tunnel. 
They specified that at no time should 
the marsh gas in the tunnel air exceed 
the trifling amount of 0.25 percent. 
Care was also to be taken that there 
should be no sparking of electric 
machinery, bare flames, or smoking. 

The tunnel-driving contractor pre¬ 
vented the marsh ga» from doing barm 
by employing an unusual system of 
tunnel ventilation. Near the top of 
each shaft, he placed large motor- 
driven blowers from which two metal 
vent pipes, each 28 inches in diameter, 
led down the shaft and thence, one 
each, to the opposite headings. At 
the rock face of each heading, a bat¬ 
tery of pneumatic drills, mounted on 
a mobile drill carriage, drove holes 
deep into the circular wall, and into 
each hole a charge of dynamite was 
loaded. When all the holes were 
fired, the rock was shattered for a depth 
of 10 or more feet. 

At the front of the drill carriage, 
top and bottom, were two suction in¬ 
takes, each eight feet long and five 
inches wide—like gigantic vacuum- 
cleaners—that continually sucked away 
the air close to the rock face. The 
strong suction at those intakes—that 
picked up both dusty air and any marsh 
gas that might issue from the rock— 
was created by a powerful Roto-Clone 
blower mounted on the drill carriage. 
The blower discharged backwards 
through a fabric duct into the nearby 
open end of the big metal vent pipe, 
and the suction of the blowers at the 
top of the shaft drew the inflow 
speedily surfaceward and scattered it 
to the breeze. 

The suction of the blowers caused a 
replacement flow of fresh air down 
the open passages in the shaft and then 
steadily onward to the headings. This 
stimulated circulation prevented any 
dangerous accumulation of any marsh 
gas in the tunnel sections and kept the 
air at all times remarkably clear and 
comfortable for the workers. Nor¬ 
mally, in similar tunnel operations, 


ventilating blowers force air down 
through the vent pipes and to the 
headings; but such a course on the job 
under Shawangunk Mountain would 
have speedily distributed any marsh 
gas coming from a rock face and have 
increased the likelihood of a disastrous 
explosion. 

T he exhaust or suction method of 
ventilation made it possible to use 
Diesel locomotives, which previously 
were not permitted underground. The 
locomotives on this tunnel section have 
pulled heavy train loads of concrete 
for the tunnel lining at high speeds, 
thus hastening the work and shorten¬ 
ing the time before more mountain 
water can be transmitted to New York 
City. 

The resourcefulness of the engi¬ 
neers on this job was put to the great¬ 
est test in their battle with high-pres¬ 
sure water while driving the heading 
southward from Shaft 2. The gangs, 
working in three shifts of eight hours 
each, drilled, blasted, and removed the 
broken rock without cessation during 
each 24 hours. This work went on 
steadily for nearly seven months, dur¬ 
ing which the heading advanced a 
total distance of 6778 feet. Then scout¬ 
ing or exploratory drill holes, driven 
deep in the rock beyond the face, 
tapped water that flowed into the tun¬ 
nel at an hourly rate of 24,000 gallons. 
Prepared for such a contingency, the 
men promptly moved special pumps up 
to the “firing line” and forced a mix¬ 


ture of cement and water—grout—into 
the hidden water-bearing limestone to 
arrest the inflow. It took 6000 bags 
of cement to bring the water under 
control. Tunnel driving was resumed 
and went ahead 175 feet, when an¬ 
other scouting drill hole again struck 
water that discharged forcibly Into the 
tunnel. Once more grouting was used 
with some success; but shortly there¬ 
after other exploratory holes increased 
the incoming water to 400 gallons a 
minute. Tunnel-driving was then 
halted lest a source of water be tapped 
that might inundate the entire tunnel 
section. The battle line had to be re¬ 
formed and strengthened to avoid sud¬ 
den disaster. 

The entire rock face of the head¬ 
ing was covered and sealed with a re- 
inforced-concrete wall or bulkhead 10 
feet thick; and, when water still came 
through the lower part of that barrier 
and the rocky floor of the tunnel at 
that point, the bulkhead was fortified 
with a supplementing wall of rein¬ 
forced concrete 18 feet thick, reach¬ 
ing from the floor up to nearly half 
the height of the bulkhead. Through 
the total thickness of 28 feet of the 
combined barrier, four-inch steel pipes, 
embedded in the concrete, were used 
to guide drill steels in making the 
next exploratory drill holes; at the 
tunnel side each pipe was fitted with 
a valve that could be closed to shut 
off water that might issue from the 
rock when penetrated. The same pipes, 
with the valves open, could be used to 
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Inside Hie "'barrel drift" with water coining in through still-open pipes. Through these 
some pipes drills were run and a special grout mixture forced under high pressure 


force grout into the rock ahead at 
pressures as high as 1000 to 2000 
pounds per square inch. 

Gages attached to some of the drain 
pipes registered a water pressure of 
290 pounds per square inch, indicat¬ 
ing that the water entering the tunnel 
was in some way connected with Rond- 
out Creek, the surface of which lay 
650 feet above the tunnel itself. The 
creek water had worked its way 
through the ancient bed of Rondout 
Creek, 400 feet thick vertically and 
formed of sand, gravel, and boulders 
deposited when glaciers had covered 
the countryside. This water had con¬ 
tinued downward through fractured 
and fissured ledge rock that had a thick¬ 
ness of not less than 260 feet and that 
lay squarely across the line of advance 
for the tunnel. Here was difficult and 
dangerous ground that had to be pene¬ 
trated with a minimum of lost time if 
the tunnel were to be completed The 
methods that were used proved to be 
highly successful, although the first 
attempts at conquering the bad ground 
met with complete failure. But once 
more the engineers were resourceful 
and attacked the problem from another 
angle. 

When grout, forced through drill 
holes to a distance of 70 feet ahead 
of the bulkhead, did not seal the water¬ 
bearing rock, a flank movement to 
sidestep the bad ground was made by 
driving a small tunnel or drift, eight 
feet square in cross-section, through 
the lower left-hand face of the bulk¬ 
head, to be used to try to consolidate 
the outlying water-bearing rock by 


grouting from that passage. When the 
inflow of water attained 2100 gallons a 
minute, after the drift was driven for 
a length of 87 feet, that excavation 
was abandoned and filled from end to 
end with concrete. 

Before the drift was started, the 
engineers had erected a second line 
of defense in the form of a second 
concrete bulkhead 73 feet back from 
the bulkhead at the rock face. At the 
floor level and in the center of this 
bulkhead there was left a rectangular 
opening for carrying on operations, 
and that opening was fitted with a 
swinging door of massive steel that 
had an upper and a lower panel. It 
could be closed quickly, if needed, to 
prevent any sudden inrush of water 
sweeping back into the remainder of 
the tunnel. Large pipes, piercing the 
lower part of this bulkhead and fitted 
with valves, were to release water held 
between the two bulkheads and allow 
it to accumulate in a sump on the 
tunnel side of the barrier, where a 
group of pumps would pick up the 
water and send it onward to the bot¬ 
tom of Shaft 2. There another group 
of pumps, with a capacity of 9550 gal- t 
Ions a minute, raised the water up the* 
shaft to ground level. 

■the final means adopted by the con- 
■ tractor’s experts to get through the 
bad ground and to plug the water-bear¬ 
ing rock was a small tunnel—a so- 
called “barrel drift”—circular in sec¬ 
tion and seven feet in diameter inside 
its 18-inch lining of concrete. That tun¬ 
nel had its center just below the axis 


of the heading. It was advanced in five 
stages, of different lengths, for a total 
distance of 226 feet, and the forward 
end temporarily closed with a concrete 
bulkhead six feet thick. One hundred 
days were required to make that prog¬ 
ress. 

As the “barrel-drift” went forward, 
grout was forced into enveloping rock, 
at each of the stages. This was done 
through radiating holes, arranged like 
the spokes of a wheel, drilled through 
pipes embedded in the concrete lining 
and arranged in a ring-like formation 
every four feet of the length of the 
small tunnel. Each ring had 14 pipes 
that could be closed with valves at 
their inner ends. The drill steels, be¬ 
cause of the confined space in the drift, 
were progressively lengthened in 
jointed sections like some fishing rods, 
and their full length was great enough 
to penetrate 10 feet of the rock out¬ 
side the final excavated diameter of 24 
feet of this particular tunnel section 

Grout of a special cement mixture 
was forced through the pipes and the 
drill holes of the “barrel drift” and 
into the water-bearing rock at a pres¬ 
sure of 2000 pounds per square inch, 
after each drill hole had been flushed 
with water at the same pressure to 
clear the way for the sealing mixture 
When the heading of the drift reached 
sound rock beyond the water-bearing 
zone, the bulkhead in the “barrel 
drift” was demolished and drilling of 
the enlarged tunnel face was carried 
forward in the normal manner. Later, 
the main bulkhead, the “barrel drift,” 
and the massive emergency bulkhead 
were cleared away, and the 24-foot 
tunnel section was excavated for 750 
feet. That was done so that the ulti¬ 
mate diameter of 13.5 feet of the aque¬ 
duct could be successively lined with 
concrete, and reinforced outwardly 
with supplementing walls of steel plat¬ 
ing and other steel and concrete 

puT for the successful use of the “bar- 
" rel drift” and the method used in 
sealing the bad ground which carried 
water at high pressure, the year of de¬ 
lay in advancing the heading south 
from Shaft 2 might have been a much 
longer one. The chief engineer for 
the contractor has stated that without 
using the means employed to shut out 
the water, the leakage might have 
reached the staggering total of 50,000 
gallons a minute! The contractor was 
allowed four years in which to make 
the tunnel excavation, and yet, in spite 
of all the trouble encountered in 
battling with marsh gas and high-pres¬ 
sure water, the 75,000-foot tunnel sec¬ 
tion was holed through in a trifle more 
than two years. 
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PUNNING FOR PEACE IS PROGRESS 

uch as normal man dislikes war, much as he yearns for 
peace and for the benefits that derive from peaceful pursuits, 
much as he protests against the wastefulness of war, he 
must grudgingly admit that many of the developments 
which are making war more and more horrible will ulti¬ 
mately make the peace more and more desirable. This, 
bear in mind, is no brief for war. Rather, indeed, it is an 
acceptance of the present war as a job to be done with at 
least a thought for the future. 

In our issue of October was presented the first part of 
a two-instalment article surveying the effects of present 
operations in industry as they will be reflected in the 
peaceful world of day after tomorrow. Part two will be 
found on page 203 of this number. The thoughts presented 
in these two articles are, we feel, as completely divorced 
from wishful thinking as is possible under the stress of 
wartime production. They reflect vividly the determination 
of American industry as a whole to learn its lessons, no 
matter how distasteful these lessons may be, and to emerge 
from the present conflict with a completely new set of data 
on which to base a better world. 

There can be no question but that the end of the war will 
find great changes in all industrial endeavors, that these 
changes will involve far-reaching dislocations on every 
industrial front, that these changes will in many cases be 
disastrous. Just how disastrous, of course, will depend 
largely upon how industry accepts its own responsibilities, 
how it plans today for the future. 

It was with this last-mentioned thought in mind that the 
above described industrial survey was made. Every indus¬ 
try, large and small, simple and complicated, must realize 
now that not only its own future, but the future of the 
world as a whole depends upon this kind of planning. Such 
a realization will behoove every responsible man in industry 
to subject himself and his work to a critical analysis. 

How is your industry planning now for the days of peace ? 
How will your industry stand in the world of tomorrow 
when a new concept of living is rising from the knowledge 
gained through the war effort? What can you do now to 
aid in insuring industrial prosperity with a minimum of 
dislocations after the war? 

A searching self-analysis on this basis can be stimulating 
and truly helpful. Others are doing it, as our survey results 
show. Everyone in industry should do it for the greatest 
good to the greatest number.— A.P.P. 

IN APPRECIATION OF DOCTORS 

You have worked too incessantly for too many years and 
are tired out, and you finally have to go to a doctor. He 
tells you what you probably pretty well knew already— 
that you must slow down or go down. 

Let's assume that you follow this doctor’s advice—but 
do doctors follow their own advice? Not too often. They 
keep on working till they drop. Is the tradition that doctors 
die too young from overwork true, or only a manner of 
speaking ? 

A Brooklyn doctor has found an interesting way to get 
the answer, which is: the more successful the doctor, the 
sooner he dies. Each week in The Journal of the American 
Medical Association there is a long series of obituary 
notices of deceased doctors. Each notice lists the dead 
doctor’s life attainments. Naturally, some of these notices 
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are long, some of medium length, others short, and it 
happens that, for reasons of appearance, the printer ar¬ 
ranges the notices in order of length—longer ones pre¬ 
ceding shorter ones. It occurred to the Brooklyn doctor 
that this weekly list, thus arranged, might provide an 
opportunity to determine “what price success’* in medicine. 
So he analyzed 30 such weekly lists and found that the 
average age of death of the first ten doctors on them was 
64.6 years, while the last ten doctors—they who had served 
faithfully but not gained prominence—lived on to 69.3 
years. Thus the price of success proves to be about five 
years of a doctor’s life. 

The chances are that, if you are “successful” enough in 
your own vocation to be tired out from incessant work and 
forced to hunt up a doctor to tell you to ease up and go 
fishing, you will also be in a position to hunt up one of the 
more “successful” doctors. He, of course, will simply fortify 
your existing suspicions with enough added resolve to make 
them stick, and you then will take the needed rest, while 
he will go on working—and dying. 

Now he’s a doctor and he ought to know better and he 
does. But he also is human, and it’s human to give advice 
that we don’t ourselve take—most of us are a little that way. 

But that’s not the main reason for the tired doctor’s 
keeping on and on. He doesn’t find it simple to cut sud¬ 
denly loose from his practice Too many people have come 
to depend on him, or think they do. He can’t simply fold 
up and walk out—or, if he can technically, he doesn’t feel 
he can morally. All through his working life he has had 
to become accustomed to the fact—and it is a fact—that a 
doctor doesn't really ozvn himself; he’s a kind of public 
institution, or public utility. So in his subconscious if not 
in his conscious mind he knows he’s digging his own grave, 
yet he’s a kind of soldier—he’s in it and will go through 
with it. 

And for all of this, much of which it is feared the rest of 
us take for granted—if we even stop to think of it at all— 
the doctor richly deserves our appreciation. Five years is a 
high price.— A.G.L 

THE STRANGE CASE OF SYNTHETIC RUBBER 

I nteresting is the report of the Baruch committee on the 
rubber situation. Especially so is that part which criticizes 
governmental agencies for the handling of the rubber pro¬ 
gram and which refers to errors “growing out of pro¬ 
crastinations, indecisions, conflict of authority, clashes of 
personalities, lack of understanding, delays, and original 
non-use of known alcohol processes.” Strange indeed is 
any failure to take advantage of knowledge that is already 
part of the record. 

Science can point the way toward new processes and 
industry can put them into use, yet all efforts can be in 
vain in a national emergency if those in high governmental 
positions refuse to recognize their duties.— O.D.M. 
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Miracle Beans 

Long called "The Cow of China," the Soybean is 
Now Invading Almost Every Field of Endeavor 


A merica in general has just begun 
i to “discover” the widely varied 
possibilities of the soybean. Henry Ford 
makes steering wheels of it, midwest- 
ern farmers look on it as a promising 
money crop, diet and health practi¬ 
tioners are starry-eyed about its pro¬ 
tein, calcium, and iron content, but 
these things are only a start. Dig 
deeper into the subject and you’ll find 
that the little bean is a capital meat 
substitute; that coffee, cheese, candy, 
salad oil, lubricating oil. 
printer’s ink and celluloid f 
and glue, airplane bodies 
and rubber substitutes, are 
made from it. It’s good for 
cattle—good for dog food 
and linoleum and paint and 
rayon panties, good for ex¬ 
plosives, good for building 
bone and muscle in fighting 
men. It’s a fine forage crop, 
and, like alfalfa, it will en¬ 
rich the soil. 

Hut five years from now, 
when the present war has 
made the soybean as fami¬ 
liar an institution in Ameri¬ 
can life as cellophane and 
synthetic rubber, it will be 
well to remember that the 
“discovery” of today was 
known to the Chinese thou¬ 
sands of years before the 
birth of Christ The em¬ 
peror Shen Nung speaks of 
it in his “Materia Medica,” 
written in 2838 b.c. Whole 
ages before this—before man 
had learned to scribble on stone walls 
or papyrus — a legend was current 
which has been handed down in north¬ 
ern China and Manchuria to the pres¬ 
ent day, telling how man first became 
acquainted with the soybean. 

A caravan of merchants, says the 
legend, was homeward-bound, loaded 
with gold after a successful trading 
expedition, when it was attacked by 
bandits. Taking shelter in an easily 
defended ravine, the traders held off 
the attackers for several days until 
their food ran low. Starvation threat¬ 
ened—until one of the servants re¬ 
turned to camp with a sack of beans 
CttirtMy "Sthyl Now*" 


he had found on a vine-like plant 
which the animals were eating. They 
mashed up these beans to a paste with 
a little water and baked them—and on 
this crude biscuit the famished men 
regained enough strength to hold off 
the attackers until help arrived. 

The Chinese have looked on the soy¬ 
bean as their staff of life for ages. 
Many of them have never tasted any 
milk but that of the soybean, which 
costs a quarter as much as cow’s milk 



Soybeans on the Ford Forms 


but contains food values that are amaz¬ 
ing. Long has it been called the Cow 
of China. The Orient uses the bean 
not so much as a vegetable as for 
making cheese, sauce, bread, and meat 
substitutes. For thousands of years it 
has been the basic protein food in 
Manchuria, China, Korea, Japan, and 
the Malay Peninsula. 

Soybeans first came to America in 
1804 on a clipper ship whose Yankee 
master had ordered several bags tossed 
into the hold in case his provisions 
ran low. Admiral Perry brought home 
two different varieties from Japan in 
1854 — but until the Department of 
Agriculture began a systematic study 


of the soybean shortly before 1900, it 
was regarded merely as a botanical 
curiosity in this country. William J. 
Morse, now senior agronomist of the 
department, is the man who has 
worked for 34 years with the quiet 
fervor of a missionary to bring the 
miracle bean prominently into the ag¬ 
riculture of this country. 

His efforts are now bearing fruit. 
In 1929 we grew nine million bushels. 
In 1939 we grew 91 million bushels. 
It’s our fourth ranking cash grain 
crop; we grow as much as Manchuria. 
The Cow of China has become a 
hundred-million-dollar American in* 
dustry. 

Why ? Because the little bean really 
is remarkable. It actually does all those 
different things you hear about. The 
plant itself makes excellent fodder for 
animals, or a wonderful soil-enriching 
crop, and it brings nitrogen to the 
soil. It gained its first real impetus in 
Illinois, now America’s biggest soy¬ 
bean region, when farmers 
planted it to revitalize the 
land after the reckless forced 
growth of corn there during 
the last war. But it is the 
bean itself, the actual fruit 
of the plant, which has 
turned out to be the treasure 
chest from which today’s 
scientists are extracting food 
and industrial products. 

The secret of the soy¬ 
bean’s versatility lies in its 
chemical composition: 40 
percent of it is protein, 
highly digestible, and an¬ 
other 20 percent is fat, 
which can be squeezed out 
or chemically extracted as 
oil. 

More than three fourths 
of the oil now goes into 
food products, with the bulk 
of the rest going into paint, 
lacquers, and soaps. What’s 
left after the oil has been 
extracted makes soybean 
meal, almost all of which is 
used at the moment in feed for live¬ 
stock. Out of the 5 percent that does 
not go into animal feed we get plastics, 
flour for baking, glue, fertilizer, dog 
food, breakfast cereals, macaroni, baby 
foods, reducing diets, and diabetic foods 
—for which soybeans are admirably 
suited, having a very low starch con¬ 
tent. 

Soybean oil is now an economic 
rival of cottonseed oil and peanut oil 
in the commercial vegetable oil mar¬ 
ket. It has one great advantage here. 
Grown on mechanized farms with little 
human labor, the soybean crop can 
expand as rapidly as the industrial 
market demands. Soya oil, like many 
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petroleum products, is refined and 
hydrogenated; refining makes it spark¬ 
ling clear and almost tasteless, while 
hydrogenation stiffens it to the con¬ 
sistency of cooking shortening—into 
which many tank carloadsof it now go. 

It has an overwhelming advantage 
as a protein food also. Usual sources 
of protein are meat, fish, milk, and 
eggs — all of which need refriger¬ 
ation. But soybean meal contains 
a great amount of protein—and it can 
be shipped dry, with no cooling. This 
fact, plus its high nutritive value, are 
two reasons why the Army is using 
it in its new super-pemmican, Para- 
ration. Although our national demand 
for soybeans in recent years has run 
only about 25 million pounds a year, 
in 1941, Lease-Lend to Britain took 
40 million pounds. 

One proof of the value of soybeans 
in a wartime economy is the impor¬ 
tance the Germans attach to them. 
When Hitler and Stalin were still 



Soybean fiber, being carded bore, has possibilities as wool replacement 



Soybean fiber, loose skeins, bobbins of yam, on doth mode from the fiber 


“friends, 1 ’ Germany siphoned a steady 
stream of beans from the Orient across 
the trans-Siberian railway; there were 
all sorts of disappointing delays, but 
enough beans got through to give the 
Germans a four-year supply. The Rus¬ 
sians also were growing a fine crop 
of beans for Hitler but somehow the 
harvest went into Russian bins instead 
of railroad cars headed for the German 
border. This was just as well for the 
Allies, because the two dictators had 
a misunderstanding shortly afterwards 
and Hitler put his chemists to work on 
the task of making a super-explosive 
out of soya oil. 

To show how versatile a vegetable 
is the soybean, look at a list of the 
other things Hitler could make from 
soya oil besides explosives. He could 
produce (and we're doing all this in 
the United States today) glycerine, 
printer's ink, waterproofing for um¬ 
brellas and other fabrics, leather dress¬ 
ing, paper coating and sizing, lubri¬ 


cating oil, lighting oil, enamels, varn¬ 
ishes, paints, soap, rubber substitutes, 
and lecithin. What is lecithin good 
for? It makes an excellent coating for 
chocolate confections — keeps them 
fresh and adds a certain nutlike flavor. 
It's used in the manufacture of lino¬ 
leum for your kitchen floor, and rayon 
for eking out the country’s supply of 
silk. And it’s used a good deal as an 
anti-sludge stabilizer in gasoline. 

M ost of us recall a newspaper pic¬ 
ture some time back of Henry Ford 
whanging an axe into the rear of one 
of his cars. He was demonstrating, 
dramatically, the toughness of a trunk 
door made of soya plastics as com¬ 
pared with a similar door made of 
standard sheet metal, in which a similar 
axe-blow left a gaping wound. Such pic¬ 
tures and stories have helped greatly 
toward making the public realize how 
much pioneer work Ford has done in 
finding industrial uses for the soybean 


and other products of the farm. In the 
past few months alone his laboratories 
have developed from soybeans water 
paints which stand up under a lot of 
abuse from the weather, and which 
photograph poorly from the air. They 
are thus excellent for camouflaging 
buildings, an important phase of de¬ 
fending our industries from attack— 
and have the further advantage of 
being easily washed off after the need 
for camouflage has passed, provided 
they are applied over the proper pre¬ 
paratory base. Soybean meal, made in¬ 
to a protein solution, can be coagulated 
into thread for fiber; this fiber has 
possibilities of replacing wool, which 
is now on the priorities list. It resem¬ 
bles wool in its general characteristics, 
has a natural crimp, and is about 80 
percent as strong, with good possi¬ 
bilities that the strength will be in¬ 
creased. Ford fiber has been used by 
commercial mills to augment the sup¬ 
ply of wool; apparently it will even¬ 
tually make satisfactory felt blankets, 
hats, sweaters, and suits. Henry Ford 
has a suit made of 25 percent soybean 
fiber. His Highland Park mills, set 
up originally as a pilot plant, pro¬ 
duced 1000 pounds of fiber a day at 
half the cost of sheep's wool before 
they were moved to Dearborn to go 
into increased production. Robert Boy¬ 
er, his brilliant young soya reasearch 
chief, points out that two acres of land 
used as grazing pasture for sheep will 
produce eight to ten pounds of wool a 
year. Two acres planted in soybeans 
will produce 400 pounds of protein 
suitable for fiber. 

Boyer’s most interesting contribution, 
however, has not been soybean cloth 
or even the plastic dashboards and in- 
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Preparing o soybean plastic molding compound 


and the car as a whole 
will weigh only 85 per¬ 
cent as much as the 1942 
models did. 

One company is now 
making military air¬ 
planes with molded 
bodies in which soybean 
resin is used as the wa¬ 
terproof binder. Controls 
and ignition parts on 
many planes are cast of 
soya plastics—and the 
sand cores used for cast- 
ings, both metal and 
plastic, in many defense 
plants are held together 
with a soya binder. This 
war has truly been an 
incubator for the soy¬ 
bean, giving it new life 
in a hundred new uses 
which would have been 
beyond the conception of 
those beseiged merchants 
who, in desperation, first 
ate the bean to stave off 


strument knobs he casts in such bright 
colors. He has devised tough, light¬ 
weight, fiber-and-plastic sheets suitable 
for molding into automobile, jeep, 
or airplane bodies—tough enough to 
resist even an axe, as Henry Ford 
demonstrated for the newspaper pho¬ 
tographers. 

In these structural sheets, soybean 
meal furnishes the bonding resin 
rather than the actual fiber. (Experi¬ 
ments with soya fiber show that it pro¬ 
duces very hard but very brittle 
sheets.) Long and short fibers of 
hemp, flax, and ramie are mixed and 
floated in water into a mat which is 


starvation so many centuries ago. 

But let us not lose our perspective, 
and succumb to the popular misconcep¬ 
tion of soybeans as being primarily 
grown for industrial uses or for sauce 
in Chinese restaurants. Only 5 percent 
of the soybean meal produced and only 
15 percent of the oil extracted go into 
industrial use. Soybeans are still pri¬ 
marily *a food crop, for animals and 
for us. If we have to feed half an¬ 
other continent after this war, we 
could not ship any other food as nu¬ 
tritious, as full of minerals and vita¬ 
mins, as rich in protein, as versatile in 


such a variety of dishes and forms, as 
the soybean—and this is worth noting, 
since we may find ourselves the Gran¬ 
ary of Democracy after we get through 
being its Arsenal. 

• • • 

PARTIAL PREFABRIOATION 
Modtra Plait la Balldlag 
Ogastraottta las Atfvantagas 

h ere as the prefabricator of six 
years ago constructed the “packaged” 
house in its entirety and shipped it to 
buyers throughout the country, ready 
to be assembled on the site in a few 
hours, the mushrooming of the pre¬ 
fabrication industry in the last six 
months, due to necessity for immediate 
large-scale housing units, has intro¬ 
duced a new factor into house con¬ 
struction. This is the advent of a 
middleman into the prefabricating 
field—the partial prefabricator—who 
justifies his existence by supplying 
“parts” or sub-assemblies to the actual 
“prefabricating contractor” at the job. 

After a trial-and-error period, a 
number of prefabricators found the 
“packaged” house construction im¬ 
practical except in the immediate 
vicinity of the mill. Now, however, 
a number of companies that have gone 
into the partial-prefabrication field are 
producing portions of houses for which 
their plants are most fitted—wall sec¬ 
tions, windows, doors, steps, and so on. 
These parts are then supplied to the 
actual prefabricating firm on the job 


roughly the shape of the mold to be 
used. This mat is dried and impreg¬ 
nated with the soybean resin binder, 
then placed in a mold where heat and 
pressure shape it to the proper form 
—tough, polished as smooth as the 
mould itself, already colored without 
painting, and practically impervious to 
heat or moisture. 

Since this molding process took six 
times as long as stamping out steel 
sheets for bodies, Boyer developed a 
method of stacking six molds simul¬ 
taneously in the same press, so the 
output was the same. And since the 
plastic sheets had only half the tensile 
or “tearing” strength of steel, they 
were made doubly thick—and turned 
out to have collision-proof qualities ten 
times superior to those of steel. No 
jagged edges, no permanent dents. 
The post-war automobile body, as 
Ford envisions it, will be made of 
these plastic forms bolted in place to 
a tubular steel framework which will 
replace the conventional chassis. The 
body will weigh only half as much 
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Next to the Stars and Stripes . . . 

AS PROUD A FLAG AS INDUSTRY CAN FLY 

Signifying 90 Percent or More Employee Participation in the Pay-Roll Savings Plan 

It doesn’t go into the smoke of battle, but you have reached the goal. He will tell you 

wherever you see this flag you know that it spells how you may obtain your flag. 

Victory for our boys on the fighting fronts. To jf your fam has already installed the Pay-Roll 

everyone, it means that the firm which flies it has Savings Plan, now is the time to increase your 

attained 90 percent or more employee partidpa- efforts: (1) To secure wider participation and 

tion in the Pay-Roll Savings Plan . . . that their rea ch the 90-percent goal; (2) to encourage 

employees are turning a part of their earnings employees to increase their allotments until 10 

into tanks and planes and guns regularly, every percent or more of your gross pay roll is sub- 

y day, through the systematic purchase of scribed for Bonds. “Token” allotments will 

S. War Bonds. not win this war any more than “token” resist- 

You don’t need to be engaged in war production ance will keep our enemies from our shores, 

activity to fly this flag. Any patriotic firm can our homes. If your firm has yet to install the 

qualify and make a vital contribution to Victory Plan, remember, TIME IS SHORT, 
by making the Pay-Roll Savings Plan available 
to its employees, and by securing 90 percent or 
more employee participation. Then notify your 
State Defense Savings Staff Administrator that 


Write or wire for full facts and literature on instal¬ 
ling your Pay-Roll Savings Plan now. Address 
Treasury Department, Section D, 709 I2tb St, 
NW., Washington, D. C 


Make Every Pay Day "Bond Day 
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though it may be thousands of miles 
distant. 

An example of this is the Speedwall 
Company, a division of I. F. Laucks, 
Inc., which started as prefabricators 
in 1936 , and have built hundreds of 
prefabricated houses for various gov¬ 
ernment and private agencies through¬ 
out the country. 

The Speedwall Company is using its 
machinery almost entirely now for par¬ 
tial prefabrication. One of its principal 
products is giant plywood board for 
both exterior and interior use. A 
feature of the Speedwall board is that 
its construction is such that it is ap¬ 
plied cross-grained to' the studding. 
This gives a wall construction more 
than four times as rigid as when the 
plywood is applied with face grain 
parallel to the studding. The giant 
board is eight feet wide, and is run 
off in a continuous line like newsprint 
paper. Thus it can be cut to any 
length as required by the prefabricator. 

Another partial-prefabrication is the 
construction of double-wall sections— 
containing both the interior and ex¬ 
terior walls of a house. The com¬ 
pany has found that they can glue up 
double wall sections at the rate of 310 
lineal feet of 8-foot-high partitions 
per hour, or 2480 lineal feet per 8-hour 
shift. This is enough double wall sec¬ 
tions for 20 complete average 5 -room 
houses per day. 

The prefabricator, now that a great 
deal of his work has been taken over 
by partial-prefabricators, has become, 
in many cases, virtually a local dis¬ 
tributor or assemblyman—often a gen¬ 
eral contractor, or an alert dealer. He 
purchases prefabricated portions of 
homes from various partial-prefabri¬ 
cators throughout the country, as¬ 
sembles them for occupancy on the 
home grounds, speeding the job and 
bringing all of the building industry’s 
factors into the prefabricating picture. 

PIPE FINDER 
Maktt It Posslbls tu 
AvuM "Strlkteg Oil 19 

There have been many sorts of divin¬ 
ing rods for locating buried treasure, 
ranging from the forked haze) twig of 
the “water-witch*’ to the modern elec¬ 
trical detectors for locating buried 
cable or pipe. Perhaps the “last word” 
among the lot is the type developed 
by the Bell Telephone Laboratories, 
which Is so accurate that it can deter¬ 
mine within less than an inch, both 
laterally and in depth, the position of 
a telephone cable buried three feet or 
more underground. 

This detector is also useful in lo¬ 
cating pipes and other metal obstruc¬ 
tions beneath the surface, as, for ex¬ 


ample, where a new cross-country 
cable is being plowed underground. 
On one 83 -mile run recently in con* 
structing a major telephone route, 
there were 91 crossings of oil pipe 
lines. By determining these locations, 
telephone engineers were able to avoid 
“striking oil” the wrong way, and also 
saved valuable time. 

DISPENSOMETER 
AMs la Auuarate 
Fitting at lyu-Qlussus 

A new optical dispensometer molded 
of crystal clear “Lucite” methyl metha¬ 
crylate resin combines in one instru¬ 
ment everything required to obtain 



"Has everything" for eye-glass fitting 


measurements for accurately fitting 
glasses to a patient’s face. 

The transparent plastic instrument 
magnifies the pupil of the eye almost 
three times for vertical measurements, 
affording greater accuracy and easier 
visibility to the optician. 

Fitting snugly over the bridge of the 
nose and containing all the necessary 
rules and scales, it is light in weight, 
virtually unbreakable, and can be ster¬ 
ilized in any of the usual cold anti¬ 
septics. 

• • • 

KEROSENE—Even in this age of progress in 
electricity, there are still more than 2,000,- 
000 dwelling units along the Atlantic sea¬ 
board which use kerosene or gasoline for 
household lighting. 

o e • 

% SHELTERBELT TREES 
Set Ruw Survival 
Ruuurtf 

Trees planted in the shelterbelts of 
the Prairie States Forestry Project 
last year made the highest survival 
record since the project, now complet¬ 
ing its seventh year, was started. Ac¬ 
cording to the United States Depart¬ 


ment of Agriculture’s Forest Service, 
the survival shown by sample counts 
taken in the six prairie states was 8a 
percent compared to 79 percent in 
1940, the highest previous record, and 
the low of 5a percent in 1936, the 
worst drouth year. 

Last year’s planting of 2702 miles of 
shelterbelts on 4696 farms brought the 
total to 16,104 miles on 26,375 farms. 
The field windbreaks, many of them 
more than 35 feet high, will provide 
the basis for protection of crops and 
soils on approximately 3 million acres 
of land or an area almost equal to the 
size of Connecticut. This protection, 
afforded where trees are already high 
enough, will aid in meeting food pro¬ 
duction goals. 

Many of the belts planted six or 
seven years ago, the Forest Service 
reports, are already yielding fence 
posts and some fuel for their farm 
owners as a result of thinnings being 
made under the general supervision 
of foresters charged with responsi¬ 
bility for the project. 

Q0N0RETE BERLINS 
LlguM Material Nutates 
Water ter Ourlag 

A clear liquid that is sprayed on 
wet concrete after finishing or on 
formed concrete after the form has 
been removed, seals the surface to re¬ 
tain water and thus facilitates curing. 
This liquid, known as Tru-Cure, does 
not affect the color of the concrete yet 
gives moisture retention of about 96 
percent after 24 hours at 110 degrees, 
Fahrenheit, and 90 percent after seven 
days. 

CONTAINERS 
Uss Oslltpkanu te 
Replace Mutate 

A thin transparent film of cello¬ 
phane—a thousandth of an inch 
“thin,” to be exact—is tackling the 
job of replacing thousands of tons of 
steel, tin, and rubber in the packaging 
of foods and other essential items for 
America and her allies. 

One of the most important of the 
new cellophane applications is in the 
fiber “can,” where it adds its pro¬ 
tective values and strength when 
laminated to cardboard. Some of these 
“cans” resemble the familiar cylindri¬ 
cal ice cream container; in others the 
metal can body is replaced by lam¬ 
inated board and cellophane, with the 
metal ends attached in the usual way, 
saving 60 to 80 percent of the metal. 
Already hundreds of thousands of 
this type of package have been used 
to pack lard and baking powder. Ex- 
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periments have shown that many 
other products now packaged in metal 
containers, such as syrups and greases, 
powdered foods, coffee, and various 
oils, may also be packaged in this 
manner. Even concentrated fruit 
juices have kept fresh for months in 
such cardboard, cellophane-lined pack¬ 
ages. 

Another widely used form of pack¬ 
age might be termed the bag-and-box; 
a leak-proof cellophane bag is formed 
inside a carton—or fabricated as an 
integral part of a carton-—and tightly 
sealed merely by heat Vegetable 
shortening and quick-frozen foods are 
among the foods packaged in this 
manner. 

Curiously enough, when cellophane 
is added to paperboard, as in the card¬ 
board “can” or the bag-and-box pack¬ 
age, its use is exactly similar, both 
in principle and actual weight, to tin 
added to steel in the form of tin plate. 
So cellophane is replacing tin pound 
for pound and is enabling cardboard 
to replace steel many times its own 
weight. 

Still another saving achieved by 
cellophane is in its conservation of 
metal through substitution for foil 
which has been used in great quanti¬ 
ties in wrapping processed cheese. 
Until fairly recently the 325 , 000,000 
pounds of processed cheese produced 
annually in this country used 4 , 600,000 
pounds of foil. Air-tight, moisture- 
proof film does this job effectively, 
preventing the cheese from becoming 
rancid and moldy and dry. 

VITAL MATERIALS 
Ftrtttrly lnp«rt«d f New 
ProdNMd at Hmi 

bridge of ships spanning the At¬ 
lantic, spaced only a trifle over one 
mile apart, would be required to bring 
to America just five of the many vital 
war products which the chemical in¬ 
dustry has developed synthetically since 
1917 . 

That is the direct contribution which 
research laboratories and chemical de¬ 
velopments have made in the last 25 
years to alleviate the acute shipping 
shortage of today. 

The five products are nitrates for 
explosives production and other uses; 
rubber for a mechanized army and 
necessary civilian transportation; dye¬ 
stuffs for uniforms, various types of 
military equipment, and civilian cloth¬ 
ing ; fibers for parachutes, powder 
bags, and essential industrial uses; and 
camphor, used medicinally and in the 
manufacture of many chemical prod¬ 
ucts essential to the war. 

To bring these things to America in 
the quantities either required this year, 


or, where such figures are unavailable, 
actually imported before the chemical 
equivalent was in production, would 
require 2682 sizeable cargo ships. The 
distance from New York Harbor to 
Queenstown is 2842 miles. These ships 
spread over that distance from the 
Battery to Ireland would be just over 
one mile apart 

Of the products, the only one that 
would actually be obtainable, no mat¬ 
ter how many ships were available, 
would be nitrates, with Chile the main 
known commercial source of natural 
supply. Before being made in America 
by the chemical industry to meet peace- 


F OR America’9 fighting forces, strictest 
requirements are imposed on the men 
who fly the fighter planes. Stamina, keen 
perception and split-second timing depend 
on condition. In the most critical physical 
examinations, particular emphasis is given 
to perfection of vision. 

Several years ago, at the request of U. S. 
Army officials, Bausch & Lomb developed a 
special anti-glare glass for use in bright over¬ 
cloud flying. This glass, known as Ray-Ban, 
has the remarkable property of filtering out 
excess glare-producing light, at the same 
time transmitting most of the light useful 
for seeing. Army, Navy and airline pilots— 
as well as target shooters and motorists— 
have welcomed the cool, comfortable, keen 
vision that Ray-Ban affords. 


time needs and now translated to vital 
wartime necessities, all the other prod¬ 
ucts came from what are now enemy 
sources. 

Not only is there no necessity now 
for protecting the 2682 ships on a voy¬ 
age from Ireland to New York or its 
equivalent, but these ships are vessels 
which in all likelihood will never need 
to sail again. For when this war is 
over, the greater part of American 
needs for rubber may well be supplied 
by the man-made chemical equivalent* 

A few years ago the only source 
of camphor was the natural product 
from Formosa. Du Pont now makes 


So, again, and in still another way, Bausch 
& Lomb gives aid to America's all-out for 
Victory. Its other contributions, more obvi¬ 
ous, include gunfire control equipment— 
range finders, binoculars, aerial height find¬ 
ers. Behind the scenes, but of no less im¬ 
portance, are the instruments of industrial 
research and production—metallographic 
equipment, spectrographs, toolmakers' mi¬ 
croscopes, contour-measuring projectors. 
Bausch & Lomb eyewear products—eye ex¬ 
amination instruments, spectacle lenses and 
frames—keep a nation of workers at top 
visual efficiency. 

BAUSCH & LOMB 

OPTICAL COMPANY • ESTABLISHED 1853 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 
FOR MILITARY USE, EDUCATION* RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 



American War Birds Have Keen Eyes 
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mm 9TRRARI BATTERIES 

CMOt srs ta mmSkmt OQPdlttoo. QpatfiU with 
■olatkm. jonnsetkms and team. Mass Mtot in 
wont IdlToTMctilM marks* pries.Avsnpa Ufa 
M mn. Two-iwr onoondtttooai Otaaraatos. 

A-4 Amp. Bn. 160.Ba. N.M 

A-6 Amp. Bn. S».Ba. AM 

A-7 Amp. Bn. MS.Ba. 7.M 

A-6 Amp. Bn. 300.Ba. 7.M 

j B-2(J-3) Amp. Bn. 37.Ba. AM 

M-l Amp. Bn. II.Ba. AM 

L-20 Amp. Bn. 13.Ba. IJO 

L-40 Amp. Bn. M.Pr. AM 

All Mila l.S volts aaeH 

ASova prfaaa an par unit Mil. For I volt system 
m l mBT II vtj-10 calls. 110 vt.—M oalls. 
Katas On all calls 70 amps, or lass an additional 
dggje 10 % Is to ba added for trays. 

U. S. ARMY TELEGRAPH SIT 

SlBnal Corps telegraph key and sounder 
mounted on mahogany board. Oper- 
atca on I dry colls... 08.00 

GLASS MEROURY TUBE SWIT0HBS 

8 amp...$1.20 10 amp. .. $2.25 

6 amp... 1.96 20 amp.~... 2.05 

U(||t|||C — 

Gasoline Driven. 

"Delco M 1000 watts, 

110 volt dlraot ear- 
rant ganarator. Bln - 
gla cylinder, 4 oyola 
air ooolad 3% Inch 
bore, 8 Inch stroke, 

1410 RPM, battery 
etart Ignition. 

Prloa .$226.00 

Additional data on 
request. 

U. I. ARMY ALIDADIS 

Hardwood, metric scale, 0-14 cm. and reverse, 
and log. seale hairline sight spirit laval. 0 . 

46* angla adj. type., made In Pranos $1.95 

HAND 0LIN0METIRS, PENDANT 

SAtgLTTPMMeftfa rno 

“Yo$4or^Roi* H Rovolntloa Oomtor 




r, (M00M) 

all 8%* long. I%* 
msrsls %* high, nickel 



TBAN6MITTINO 

CONDINSKIS 

MICA 

operetlng volts 13.- 
•00. cap. 004. 
DubUler, new |n.M 
Dublllar. used 19.M 
Wireless Bpae. naw 


87.86 

OP. volts 1.600. cap. 

67.M 


RICHROME WIRE 

in stock 

SIZES FROM #36 to .001 


U. S. Army Aircraft, 
■olid brass telegraph 
and radio transmit¬ 
ting kty, large con¬ 
tacts.$2.95 



SI*tU Sink. IlMtri. Soagi 

Edwards it broosa DC* Ohm Mach. Wound 91AM 
Edwards 10* bronse DOS Ohm Meeh. Wound 1AM 
Bdwards 0* bronse DOS Ohm Meoh. Wound 10.M 
Schwsrsa •* 100 Ohm 33 volt . 1AM 

Engineers U. S. Army Precision Type Tripods 

Keuffel A Sneer, precision type hardwood, 
43* long, 3* diameter bronae platform with 
6/16* #18 threaded stud %* long. Baa 
bran tension adjusting $m*ewa. Legs 
reinforced with oast bronse and atael 
tips Weight ft lb. 

Price . $4.95 


DIa Length Thickness Pries 
11 ta. 4 la. % la. $16. 

86 la. 18% la. 7/lft la. 75. 

86 la. 18% la. 7/16 la. 125. 


Bill# Yswr Ova SmisMIcM 

U m i«mm m — 1 — 

Vs Ba MnmW rBTBBBBB 

R 

Mads by Bausch A Lomb A Par- 
■ sons. Perfectly ground and high- 
ly polished. 

A taw M ta. illgktty n*a natal 
nlrrare n kind SI2S. M. 

a a Navy Dlvtr. Laatara 

Electric 160 watt, any voltage, solid 
oast brass. 800 lb. test. Weight IS lb. 

Prlos .$6.50 


U. 9. ARMY 
AIRCRAFT MIQR0- 
FH0RI 

Manufactured by Western Elec¬ 
tric, Breast type carbon micro¬ 
phone transmitter, noise proof, 
complete with cord, plug and 

breastplate. Exceptional _ 

value . $2.96 


U. S. A nay Eaglaaara Frlaaiatla O.M.au 

Pocket type 160* Limited quantity. $10.50 

HUTCHINSON PRISMATIO COMPASS 

I In. dla., brass, black enameled, lm- 

S roved pattern, with opening In top, 
oating jeweled dial. 8 in. Bach... $16.60 

DYNAM0T0RS D. 9. !• D. i. 

34-760 volA Oen. Blectrtc 900 



34-1000 Oen. Blee. 1000 mills 

M0.M 

13-360 volt M 
13-760 volt 300 
38-360 volt 60 
33-300 volt 60 



.61AM 
M.M 
• M 

1.M 


Prlsme, Binoculars, Bausch A Lomb, used, 
slightly chipped, 1 11/16 Inch long 
by % Inch wide .$2.00 

Bunnell Resistance Box 1 to 10,000 ohms. 

A beautiful piece of laboratory or test 

apparatus, Complete with plugs. ISAM 

New .0 H.^. 2-phase 60 cy. 330 V. 3460 
r.p.m. Weetlnghouse. I36.M 


New 1% H.P. 1-phase 60 oy. 110 or 330 v. 

3460 rpm Diehl Ball Bearing. fSAM 


H.P., 2 Vw. 20 volt 60 amp. ...........-.7 IMAM 

MOTOR QERERAT0RS 

130 d c., lio or 330 a.c.. 600 cycles, 250 watt. 

•135.M to 6176.06 

120 d.c., HO or 220 a.c., 600 eyole, 600 watt. 

1176.04 to |3M.M 

120 d.c., 110 or 220 a.o., 600 cycle, 1 kw. 

S 76.se to 6S36.M 
, 2 kw. 

MM M to $436 M 

120 d.c., no or 220 a.o.. 600 cycle. 6 kw. 

643S.M to IMAM 

130 d c. to 400 d 0. 2 kw.tttft.M to M75.M 

120 d.c to 600 d 0. 2 kw.MBt.M to M36.M 

CONVERTERS 

“Wappler X-Ray Oo." 110 or 220 d.o. Input—76 or 
160 a c. output. 

% KVA .... M8.M 3 KVA .... 668.M 

I KVA .... S65.M 6 KVA .... fUAM 

1% KVA . ■. 676.M _ 

Radio Transmitting Key. large Navy 6 K W., 
back connected, splendid action, %* heavy 
silver contacts.1 16.66 

U. 8. Navy rotary spark gap, enclosed multiple 
?!•*$£**?*• “ l « h »Peed, can handle 10 kilowatt. 
% H.P.. 110 v. vertical motor (specify 
AO or DC). 975.M 


Telegraph and buxser portable sets, mahogany 
case. 2 tone 4 contact platinum point high fre¬ 
quency buxser, 3 telephone toggle switches, po¬ 
tentiometer, sending key, 3 mfd. condensers, 
transformer and 3 choke colls, receiver. ...61AM 

Webster %* spark coll, no volt, 60 cycle 30 
watts, with vibrator .|6*M 

Motors, Synchronous, 330 v. 60 cycles 1800 
R F.M. %H,P.MAM 

Motors, Synchronous, 320 v. 60 cycles 1800 R.P.M. 
%H.P.16AM 

U. B. N. double current generator, 460 volt at 
260 mills and 9 volts at 3.76 amp. Complete 
with filter. May be used as dynamotor .. 866.M 


HiHHATTAH ELECTRICAL BARGAIN HOUSE, IMS., Dipt. S.S., 120 Cbasbm St., lit Tick Gity 
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all the camphor it is called upon to 
provide from Southern pine and at a 
fraction of the cost. 

Importations of crude rubber in 
1940 amounted to 814,604 long tons, 
according to figures of the United 
States Department of Commerce. It 
would take 270 medium sized ships to 
carry a cargo of that amount from the 
East Indies to the United States. Be¬ 
cause of the great distance this is the 
equivalent in ton-miles of at least twice 
as many ships, or 540, making the run 
from Europe to the United States. 

To bring from Chile the nitrogen 
needed to sustain the rate of explosive 
and fertilizer production, and other 
necessary chemical uses, during the 
second half of the calendar year 1942, 
would take 300 sizeable ships making 
seven round trips a year. 

Since dyestuffs, silk and camphor 
are relatively concentrated products, 
comparatively little shipping space is 
required for them. Yet in 1940, a year 
of very restricted buying of silk, De¬ 
partment of Commerce figures show 
44,857,055 pounds were imported. Dur¬ 
ing 1913, the last year of unrestricted 
purchasing of dyestuffs from Germany, 
42,840 tons of dyes were imported, 
chiefly from Germany. During 1917, 
before the development of synthetic 
camphor, 8,621,000 pounds were im¬ 
ported. 

The shipping requirements for these 
products would be 42 ships making 
a 2800 mile run—equivalent to the 
Atlantic crossing—yet the require¬ 
ments of the American industrial 
machine now for the equivalent of 
these products are larger than in the 
years during which the Commerce 
Department figures were taken. 

Thus the long arm of chemical re¬ 
search reaches out, not only to make 
the American industrial war effort 
easier, but to relieve the most acute 
of all present problems—shipping— 
and to give the United Nations the 
vital materials required to win the 
war. 

MORE BUTTER 
Atsiirid by Protecting 
it from Mold 

K4ore than 75,000.000 pounds of but¬ 
ter will be wrapped in specially im¬ 
pregnated parchment paper during the 
current year to protect it from losses 
due to mold, reports the Du Pont Food 
Research Laboratory. Great quanti¬ 
ties of butter are expected to be saved 
from spoilage as a result, thus helping 
to conserve stocks. 

Mold rarely can be recognized in 
butter except by an “off” taste, ac¬ 
cording to *food experts. Its growth 
can be retarded, even in warm weather, 
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however, by wrapping the butter in 
paper treated with a mold inhibitor. 
The baking industry also is attacking 
the mold problem in baked goods by 
incorporating mold retardants in in¬ 
creasing quantities of bread, pies, and 
cakes. 

• • • 

FISH PONDS—Fertilization of tiih ponds re¬ 
sults in increased growth of small plant 
lift. This in turn mokes possible o greater 
production of fish, in a ratio of about 500 
pounds of fish per acre from a properly 
fertilised pond to 100 pounds for the av¬ 
erage unfertilized pond. 

•'0 0 

CIRCUIT BREAKER 
Designed to Fell Sabotage 
ef Fewer Lines 

Development for war factory power 
systems of a new noise-proof ‘‘safety 
valve/’ called a limiter, that snuffs 
out 54,000-kilowatt torrents of elec- 



Power-snuffer guards against sabotage 


tricity—equivalent to more than 70,- 
000 horsepower—has made possible a 
new sabotage-proof method of distrib¬ 
uting high-voltage power in factories. 

“In this new system of industrial 
power supply, known as a secondary 
network, two separate circuits supply 
power to all parts of the factory/’ 
said Mr. J. M. Wallace, Westinghouse 
engineer who developed the limiter. 
“If one circuit is damaged, by sabo¬ 
tage or a short circuit, the other cir¬ 
cuit keeps electricity flowing to ma¬ 
chines turning out war materials. 

“The limiter was needed to protect 
these double-circuit cables against 
serious damage from a short circuit, 
which might be caused by worn out 
insulation, by water seeping into a 
cable, or by a wrench falling across 
bare conductors. 

“Such a short circuit melts a pencil¬ 
sized copper bar inside the limiter, 
disconnecting the circuit. Otherwise, 
the short circuit might damage the 
cable more seriously and spread to ad¬ 
joining cables. Once blown, the in¬ 
expensive limiter can be replaced by a 
new one.” 

The average 600-volt factory power 
cable is expected to carry only 460 


kilowatts of electricity normally. The 
engineer stated that the limiter is so 
designed that it will not go into action 
as soon as this normal power is ex¬ 
ceeded, but will wait until the short 
circuit power builds up to many times 
the normal amount. 

“This delayed action is desirable, be¬ 
cause most cables can carry an added 
electrical load for a short time,” he 
said. “If the limiter waits, the trouble 
may clear itself, avoiding power inter¬ 
ruption for the replacement of a blown 
limiter. For example, if a wrench were 
accidentally dropped across the power 
lines, it might soon melt, ending -the 
cause of the short circuit.” 

But if the short circuit becomes seri¬ 
ous, the limiter goes into action, stop¬ 
ping the electrical flow in a sixtieth 
of a second, Mr. Wallace explained. 
It does this by heating a narrow sec¬ 
tion in the copper bar through which 


the electricity is flowing to more than 
4,000 degrees, Fahrenheit, transform¬ 
ing it into a vapor. Heat of the flow¬ 
ing electricity also releases a blast of 
gas from a piece of fibrous material 
surrounding the bar. The gas quickly 
blows out the electric arc between the 
melted ends of the bar, extinguishing 
the flow of electricity. 

LIFE-SAVER SUIT 
Can be Worn By 
Sailors on Duty 

A LIFE-PRESERVER Suit built to COpe 
with today's wartime sea hazards and 
featuring “built-in” flashlight, knife, 
whistle, and yellow hood and yellow- 
palmed gloves is another contribution 
to the safety of American seamen. It 
has special construction affording im¬ 
proved protection for long exposure. 


HOW TO GET THE MOST 
OUT OF YOUR LATHES 

No. 2bo tones of suggestions mado by tho South Bond 
Latho World in tho intoroit of moro officiant production. 


Keep Them 

Well Oiled 

For lack of oil the bearing was lost; 

For folk of a bearing the tank was lost; 
hot lack of a tank the battle was lost; 

All for the lack of a film of oil 

Paraphrasing the rhyme 
about the horseshoe nail, an 
army officer is said to have 
used this verse to emphasize 
the importance of lubrication. 

The proper lubrication of 
lathes and other machine 
tools will help our war effort 
by preventing production in¬ 
terruptions, and saving critical 
materials and labor by reducing the 
demand for replacement bearings, 
parts, and machines. 

South Bend Lathes, like other fine 
machine tools, have large oil reser¬ 
voirs, felt wicks, and oil retainers to 
guard against lack of oil due to 
temporary neglect or oversight. But 
for best results the lathes should be 
oiled at regular intervals. Even a 
camel must have an occasional drink. 

Make Oiling a Habit 

All oil holes and oil cups should 
be filled at least once a day — oftener 
when top speeds and feeds are 
employed. Best practice is to fill each 
oil hole in a regular sequence so that 
oiling becomes a habit and no oil 
holes are overlooked. When the lathe 



AU bearing* should bo oM of regular Interval* 


is in service on two or more shifts, 
oiling the lathe should be the first 
daily task of each operator. 

Uso Corroct Orado of Oil 

When the correct grade of oil is 
used in a well designed bearing there 
is little or no metal-to-metal contact. 
However, when the wrong grade of 
oil is used, or if the oiling is neglected, 
the oil film will break down and the 
bearing surface may be damaged in 
a short time. 

Write for bulletin No. H2 

Bulletin No. H2 giving more com¬ 
plete information on oiling the lathe 
will be supplied on request. Oiling 
charts for South Bend Lathes (advise 
serial number), and reprints of this 
and other advertisements in this 
series can also be supplied. 


SOUTH BEND LATHE WORKS 

*11 South Bm 4, Ind., U. S. A. loth. Butldan for 35 Ymt* 
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(news Item) I 


InterestingI 

Wofeh for radio wit in tho war nows — you’ll 
find it In tho afar — on tho ground — and at homo! 

W/i’i'HOUT radio, the move* 
W mentofwar would still be 
anchored by telephone lines—the physi¬ 
cal haxards of the courier and* visual 
signals. 

Now war moves swiftly over the whole 
face of the earth—instantaneous radio 
communication thru the ether instead of 
over copper wires has blasted the bar¬ 
riers of space and time. 

So today all our radio production cen¬ 
ters on war use. 

But what of tomorrow—what effect will 
this have upon the future—after victory? 

One thing is certain—it will revolu¬ 
tionize and speed the great new future 
form of transportation. 

Radio has never been universally neces¬ 
sary in transportation before. In auto¬ 
mobiles—on trains—it has been enter¬ 
tainment—in boats it has been a great 
aid but not an essential. 


But today for the future, in that great, 
new universal transportation that is form¬ 
ing itself—the airplane—radio is essen¬ 
tial as the engine itself. 

And—mark this well—airplanes and 
radio are two of the four greet industries 
destined to lead this country back to busi¬ 
ness normalcy after the peace is won. 


Zenith's leadership in the radio industry has been 
established by a constant acliievemcnt of “firsts ** 
Repeatedly, ideas “brand new*' when Zenith “first" 
introduced them, later became essentials on all radios 
And that same forward thinking" Of engineers and 
fuctory and organisation now concentrates on war 
production of tne tiling we know—radio—exclusively 
radio. We are progressing—we learn every day—and 
this new experience will inevitably reflect itself when 
Zenith again produces for peace. 


—a ZsnHh Radio Dsalsr near yog is giving rsU- 
obls isrvics on all radios—rogardlsts of mobs. 


ZENITH RADIO CORPORATION-CHICAGO 
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The new self-buoying garment being 
made by the B. F. Goodrich Company 
weighs a few ounces over 14 pounds 
and slips on over a sailor’s regular 
clothes. In an emergency, it can be 
donned in a few seconds. 

Weighted soles keep the wearer up¬ 
right without effort, so that he floats 



Not o "Zoot suit," 
but tho 

lotost equipment 
for soving 
lives of seamen, 
this zipper- 
equipped cover-ell 
is stlf- 

bouyont, quickly 
donned in 
cose of emergency 



head and shoulders above the water. 
A specially designed neckband prevents 
leaking’ of air or water. 

Tests have shown that the suit is 
“manageable” enough to be worn dur¬ 
ing duty on shipboard as a shield from 
wind and spray. In that case, the “non- 
skid” material of the gloves permits 
handling of equipment without slip¬ 
page. 


ooa 

WAR PROGRAM—For every hundred dollars 
spent in the United States War Program, 
$23 goes for airplanes; $21 goes for tanks, 
guns, and ammunition; $12 goes for transport, 
equipage, and miscellaneous supplies; $10 
goes for naval ships; $9 goes for industrial 
facilities; $8 goes for posts, depots, and sta¬ 
tions; $5 goes for merchant ships; $4 goes 
for stockpile and food exports; $3 goes for 
poy, subsistence, and travel for the armed 
forces; $1 goes for housing; $4 goes for mis¬ 
cellaneous war expenditures. 

o o o 

ASIA’S SECRET 

How LiRf Hat Men 
Boon ii Amorioa? 

Siberia holds the secret as to when 
the first human beings came to 
America, how they got here and 
whence they came, according to Dr. 
Edgar B. Howard, vice-director of the 
University Museum, Philadelphia. 


But science cannot yet give a defi¬ 
nite answer to the query: How old is 
man in America. Opinion in arch¬ 
eological and anthropological circles 
revolves around the estimate of about 
10,000 years ago for the advent of man 
on this continent, Dr. Howard ex¬ 
plains, but extreme estimates range 
from about 2000 b.c. to 70,000 years 
or more ago. 

“Many secrets, so far as our own 
country is concerned, are locked up 
in Siberia,” Dr. Howard said. “Un¬ 
til we know more of the glacial 
geology, anthropology, and archeology 
of this region, we cannot hope to 
answer, with any degree of satisfac¬ 
tion, questions such as that relating 
to migration routes, the culture stage 
reached by these early wanderers, and 
many others which are necessary as 
a foundation to a real understanding 
of American prehistory.” — Science 
Service. 

MINIATURE MOTOR 
Runs or Dry Bitttrlts, For 
Spoolallzod Applications 

An electric motor that weighs only 
six ounces and measures approximately 
one by one by two inches, has recently 
been designed by Delco Appliance 
Division of General Motors for spe¬ 
cialized industrial and other applica¬ 
tions in war production. These mqtors 
operate at speeds ranging from 5000 
to 12,000 revolutions per minute, with 
outputs of from one to two watts. 
Operating voltages may be 6 , 12, or 
24 volts, supplied by dry batteries, as 
required. 

KNIFE SHEATH 
Mads af Plastic, is 
Light In Weight 

Replacement of aluminum in non¬ 
military production is one of the side- 


•• r 

rv • 

--v- 


Another war-tim. metal replacement 
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line accomplishments of Plexiglas, 
which in itself plays an important 
military role in the form of trans¬ 
parent observation sections and tur¬ 
rets in bombers and fighters. One of 
its latest uses is in a knife sheath 
which fastens to the belt of packing¬ 
house workers; aluminum was previ¬ 
ously used in order to reduce weight. 
The new sheath, formed from scrap 
pieces of aircraft plexiglas, is even 
lighter in weight than the aluminum, 
can be easily washed, has a sanitary 
appearance, and is extremely tough. 

LOOK NUT 

Lscks It Belt, 

Not to Work 

A one-piece lock nut which anchors 
the nut firmly to the bolt and not to 
the work is shown in one of the 
illustrations in this column. These 
An-cor-lox lock nuts are provided with 



Locking ring prevents "woIking off" 

a locking ring permanently inserted 
and forming an integral part of the 
nut. This ring is of a soft, non-spring¬ 
ing metal which, when the nut is 
drawn up to the required tightness, 
spreads and flows inward around the 
bolt threads. This locking ring stays 
deformed even after removal and offers 
positive drag which prevents the nut 
from working off under conditions of 
vibration or shock. 

SPEED IRON 
Stldorlsg Host Itoaokod 
la Flv# Sounds 

A novel departure in the design of 
soldering irons is shown in one of 
the accompanying photographs. The 
heating element of this unit is a loop 
of No. 11 copper wire, the ends of 
which are held firmly in place by means 
of two removable plugs. Contained in 
the housing just above the grip of the 
iron is a transformer, designed to op¬ 
erate on any standard 110-120 volt 
A. C. circuit. When the trigger in the 
handle is pressed, current from the 
transformer flows through the loop 
of copper wire, bringing it to solder¬ 
ing heat in an average of five seconds. 
The trigger switch is so arranged that' 


IMMEDIATE DELIVERY 
LATENT TYPE INDUSTRIAL A LABORATORY EQUIPMENT 


BRONZE BEAN AND 
IINTBIFUBAL PIMPS 


With 

Intel Quite! Pilot A. O. moioi 



No. I Centrifugal 
No. 4 
No. 0 


r> 'its 

W 1 * lf.lt 


No. life door ft 

No. 0 « a 

No. 3 •• ft 

No. 4 •• ft 

No. 7 *' % 

No. 9 ** l 

No. 11 M lft 


G E H Economy Special 1 
—The finest two-piece out¬ 
fit on the market. Consists 
of an all electric 
Minneapolis Con¬ 
trol Motor and a 
General Electric 
Thermostat. Motor 
is operated off your 
nearest light socket 
and has a built-in 
transformer supply¬ 
ing low voltage to 
the room thermo¬ 
stat. The thermostat is adjustable from 
50* to 80*. 

Easily installed on any type furnace. 


Small Piston Typo Air Pump 

Can be used for all purposes where low pressure 
air la required. Develops 1/3 cu. ft. of air at 
IB lbs. pressure. Bultable for aquariums Takes 
care of 6 to 8 tanka. Piston type, all brass 
cylinder Belt driven. Universal AC-DO motor, 
ldounted on neat base. Complete. $1.M 


Mm I *.M Witb A.O. motor 

IS ss 

" Ilolf - •• 

is.!# . 

“ 1S.SS 


0URAKB0L MERCURY SWITCHES 

This metal mereunr switch overoomes faults of 
usual mereunr switches. May be turned a full 
380*. Has thousands of known applications from 
tiny lab Instrument* to tlgantio power controls. 


1 Amp. .0l.lt 

3 Amp.Lit 

t Amp.1.45 

It Amp.S.tt 


30 Amp.IMS 

35 Amp.I.st 

65 Amp.ll.tt 

300 Amp.10.00 



Suitable for heotlng liquids tanks, kettlea, etc. 
(1 1CW raises temperature 100* P 3 gallons per 
hour) Pitted for 1 ft* iron pipe thread Can 
be used as 110. 320 volt or 3 heat 110 volt. 

600 Watt .... $7.50 1300 Watt. $10.50 

780 “ . 7.60 3000 M . 12.50 


3000 Watt ... $15.00 


Synokronous Motors 

hew Emerson 100th HP. 000 RPU 110 volt 
60 cycle hollow 35/33 shaft vertical or horizontal 
mount, no base Has many applications .$7.50 


EXHAUST FANS, BUCKET BLADES 
tonml ElMtrlo AX. IIS volt mtm. 


0* 

10* 

R.PM 

1550 

1500 

eu ft. 
per min. 

850 

560 

Price 

013.00 

13.60 

13* 

1750 

000 

10.00 

18* 

1760 

1000 

31.00 

16* 

1140 

1050 

37.50 

16* 

1760 

3600 

SX.it 

18* 

1140 

3100 

03.00 

30* 

1140 

3800 

30.00 

34* 

1140 

4000 

43.00 

24* 

050 

3800 

45.00 



Other voltages & frequencies available at slightly 
higher prices. 


HEAVY DUTY TWIN 
COMPRESSOR 

Complete automatic twin cylinder outfit 
fully equipped with a heavy duty 
H.r. motor, air tank (300 lbs. test— 
150 lbs. A.W.P.), automatic adjust¬ 
able pressure switch, gauge, check 
valve, safety valve and drainer, etc. 
Delivers 150 lbs. pressure. Displace¬ 
ment 1.7 cu. ft. per min. 

Motels D H 0 •/♦ 

12" x 24" tank A.C. 110 or 220 v. 60 cycle 

$57.50 

16" x 50" tank A.C. 110 or 220 v. 60 cycle 

$44 JO 

Largo stock of air compressors, V\ H.P. to 20 
H.P. A.C. and D.C., all voltages, 1 to 120 
C.F.M. displacement, built for all requirements. 
Additional data on request. 



FOBBED DRAFT BLOWERS COMPLETE WITH MOTOR 

TYPE H.P. R.P.M. OU, PT. MIN. INLET OUTLET PR3 
0 1/30 1750 160 4ft* 3ft* 0* 

Oft ft 1750 360 6ft* 3ft* * 

1 1/6 1750 538 6 * 4ft* 31 

lft ft 1750 050 7ft* 6 * V 

lft ft 1750 1900 9ft* 7 * 71 

PRICES QUOTED ARE POR A.0 110 V. 60 CYC LES ONLY. 
OTHER VOLTAGES ON REQUEST. 


PIONEER AIR COMPRESSOR CO., Inc. 

120.* CHAMBERS *T. NEW YORK CITY, N. Y. 
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11 SERVANT PROBLEM 
HO TRANSPORTATION PROBLEM 
NO OWNERSHIP PROBUM 

•CAIRO TO RIDIICW COITS, INCLUDINO, 
IAOPORT ANTI Y, COST OP HAIAIS 


The Waldorf offers its “flexible*living n plan 
for 1942 on three different schedules: 

ASTORIA APARTMENTS.. .one-room apartments 

that “live” like three rooms...for restricted budgets. 

WALDORF ROOMS...large, homelike rooms and 
distinctive suites for individual ofr family living. 

THE TOWERS. ..distinguished apartment-homes... 
2 to 8 rooms...complete privacy...service pantries. 

Astoria Apartments, Waldorf Rooms and 
homes in The Towers are serviced by The 
Waldorf’s skilled staff... including many 
tried-and-true employees from the original 
Waldorf. Concrete and steel, The Waldorf is 
one of the staunchest buildings in New 
York. On guard day and night are trusted 
employees, all U. S. citizens...all bonded. 

BOOKLET OJV REQUEST 

THE WALDORF-ASTORIA 



PARK AVENUE • 49TH TO 50TH • NEW YORK 
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RCA. The Illinois Central is using 
sound to direct operations in one of 
its most important classification yards, 
and has installed complete radio and 
paging facilities on its new “Panama 
Limited.” The Michigan Central is 
increasing the efficiency of its Detroit 
terminal by the use of a complete sound 
installation. A comprehensive system 
has also been installed by the Chicago- 
Northwestern Railroad in its Chicago 
offices and yards, while the Pennsyl¬ 
vania is putting special sound equip¬ 
ment in 40 coaches. 

Among other important new sound 
installations is a “military” mobile 
public address system placed at the 
Tank Destroyer School in Texas. This 
unit is mounted on a trailer which can 
be moved to any part of the camp 
where it may be needed for both in¬ 
struction and entertainment. So suc¬ 
cessful has been the installation that 
the first unit has been enlarged and 
expanded in usefulness. 

A southern shipyard is using sound 
equipment to carry the ceremonies of 
launchings to all parts of the yard, so 
that employees can know what is hap¬ 
pening without leaving their jobs. A 
second southern yard is using sound 
for communication between shore and 
ships being moved about from dock to 
dock during fitting operations. A mea¬ 
surable increase in efficiency has been 
noted. 

BELT AT AXIS 
Inflat'd With C0 2f Hat 
Auxiliary Mouthplaca 

Designed to cope with today’s sea 
hazards, a two-pound self-inflating life 
belt is now under production at a B. F. 
Goodrich plant. In one of our photo¬ 
graphs is shown a rack of these belts 
awaiting test in a water tank. In use, 
the belts are inflated by a carbon- 



It floats, and supports tho voaror 


dioxide cartridge, but a mouthpiece 
and tube is attached to each of two 
rubberized chambers to enable wearers 
to maintain buoyancy when necessary. 

VELOMETER 

For Dlroot Moasuroaont of 
Voloolty of Air Strooius 

conditioning systems, both win¬ 
ter and summer, which require the use 
of forced air ducts, have developed a 
need for simple and accurate means of 



Indicotts air currants on scale 


measuring air velocities. Thus, air 
conditioning engineers, architects, and 
others concerned with the distribution 
of cooling or warming air, will find 
many uses for the Alnor Velometer, 
shown in one of its forms in an ac¬ 
companying photograph. 

In this instrument, which may be 
used with a variety of jets for appli¬ 
cation to different air measuring prob¬ 
lems, there is a vane to which a pointer 
is attached, hair springs to control the 
vane, and a magnetic damping system. 

It is unnecessary to include the time 
element in measurements with this in¬ 
strument, as the pointer indications are 
a direct measurement of air speed. 

a a • 

MOTHS—One female moth and her de- 
cendantt in a tingle year, if unmolested, 
can destroy as much wool as 13 sheep can 
produce in the same period. 

a a a 

WINDOW CURTAINS 
Stop Light and Flying 
Glass Spllntors 

Reinforced felted cattle hair is now 
being used to produce a blackout cur¬ 
tain which also serves as protection 
against flying glass. The reinforcement 
is in the form of wire mesh or a fabric 
center, and the curtain material is sup¬ 
plied in rolls measuring nine or twelve 
feet in width by 50 feet in length. 
Known as Ozite, this felted hair cur¬ 
tain is manufactured by American Hair 
& Felt Company. 


To Get on Top 
in Your Job 


BOOKS 



RBADING ENGINEERING DRAWINGS 
G. F. Bush 

60 pp. illut. 8Vt by 11. $2.00 

Airplane drawings, machine and structural 
drawings are covered in detail. Fundamental* 
common to all branches of tho field ere 
■treated. Actual manufacturers* working prints 
are included among the drawing*. 


AIRCRAFT ENGINE MAINTENANCE 
Lieut. James H. Suddeth 
374 pp. illut. 6 by 9. $2.73 

Careful inatruetion on the operating end con- 
atruction principloa of tho aircraft engine end 
acceaaoriea, aa well aa detailed study of main, 
tenanee procedure. Practical workable informs* 
tion. 


AIRPLANE MAINTENANCE 
Hubert G. Lesley 

311 pp. 384 illut. 6 by 9. $2.73 

An authoritative volume, presenting all the 
material necessary to the airplane mechanic. 
Materials, construction of airplanes, servicing, 
testing, are covored clearly and simply. 


PRINCIPLES OF RADIO 
Keith Henney Fourth Edition 

349 pp. 310 illut. 5Vi by 8 '/ 2 . $3.30 

A favorite with beginners. The recommended 
text for the course sponsored by the U. 8 . 
Office of Education and the U. 8. Signal 
Corps. Guides the student in easy stages to 
a working knowledge of radio. 


BSSBNTIAL MATHEMATICS FOR 
SKILLED WORKERS 
Harry M. Keel end Clarence J. Leonard 
Trade Edition 

317 pp. 218 illut. 4V% by 7. $2.00 

Covers review arithmetic, geometry, algebra, 
trigonometry and applied technical problems. 

STRENGTH OF MATERIALS 
Mansfield Merriman. Eighth Edition Re> 
vised by E. K. Hankin 
148 pp. 71 illut. 3V% by 8V%. $1.30 

An old standby in modern dress. The material 
has been condensed and brought up to date, 
and now Includes information on materials 
such as plastics and aluminum. 
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complete instructions on every phase 
of the work from taking the prints 
to final identification. Numerous 
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die information you need for the 
accurate design and construction of 
any mechanical device. Get the book 
that, in its latest edition, presents 
2987 practical drawings, with ac¬ 
curate, understandable descriptions, 
of mechanical movements, devices, 
appliances, and so on, used in ma¬ 
chinery for every conceivable pur¬ 
pose. 
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By Thom*. W. Barber 
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New Products and Processes That Reflect Applications 
of Research to Industrial Production 


MARKINQ MACHINE 

Dim Add Dyt to M«k« 

PsnaaiMt Mark 

Ink marking of tubular parts such as 
collars, rings, flanges, and so on is 
simplified with the new motor-driven 



Speedy end easy to operate 


machine shown in one of our illustra¬ 
tions. The marking may be applied to 
either smooth or sand-blasted finishes. 

A marking speed of as high as 30 
pieces per minute can be attained 
under ordinary conditions. In opera¬ 
tion, the part is placed by hand on a 
protruding mandrel and the rotating 
die imprints the mark, whereupon the 
part is automatically ejected. 

The ink used in this marking 
machine, manufactured by the Acro- 
mark Corporation, is a liquid dye with 
an acid content, dissolved in alcohol. 
The slight amount of acid in the dye 
quickly exhausts its energy after hav¬ 
ing etched the surface sufficiently to 
cause the dye to adhere permanently. 
The etching is so slight that the ink 
does not injure the surface nor is it 
dangerous to use. 

It is claimed that marks made with 
this machine remain permanently in 
weather and handling*tests as well as 
salt water, gasoline, and oil tests. 

SAFETY SOLVENT 

Developed t» Replace Rapktka, 

Gasoline, Keresene 

A new hand-wiping safety solvent 
which is to be marketed as a safety 
replacement for naphtha, gasoline, and 
kerosene in removing cosmoline from 
rifles issued to troops, is also applica¬ 
ble for industrial use as a naphtha 


substitute for grease cleaning and 
hand-wiping operations in ordnance 
factories or shell plants. The new 
solvent, developed by The Curran Cor¬ 
poration, is marketed under its blanket 
trade-mark of Gunk XP-92; it is to be 
used as a concentrate and to be diluted 
with water. 

This new solvent, in spite of its high 
solvency against mineral oil or dirt, 
does not de-oil the skin, has no toxic 
vapors, no flash or fire point, and 
leaves a rust preventive film so thin 
it cannot ordinarily be detected. 

SHOP TRUCK 
Motorized, Carries Leads 
to Half a Tea 

Powered by a single cylinder, four¬ 
cycle gasoline engine which develops 
over 7 j /2 horsepower, a simple fric¬ 
tion-drive truck is now available for 
industrial transportation. The body of 
this truck is so designed as to con¬ 
veniently carry bulky material, boxes 
of parts, or long bars and tubes. The 
rear of the truck can be quickly fitted 
with seats so as to make the unit avail¬ 
able for transporting officials and visi¬ 
tors around large plants. 

The steering of this vehicle, recently 
announced by The Buda Company, is 
accomplished by one hand through an 
easily operated lever. The truck will 
turn completely around in a seven foot, 
three inch radius and, because of 
its three-wheel construction, can be 
maneuvered easily in narrow aisles. 

Engine and gasoline tank are located 
under the seat, which can be quickly 
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thrown back to provide access to the 
entire power unit and drive. The brake 
is so arranged as to be controlled by 
a conventional pedal or to be auto¬ 
matically applied the instant that the 
operator leaves his seat. 

PROTECTIVE OIL 
Itnsvss Ssrfaes Inparttlssi 
Provwtt Oerrssisa 

C^il which is claimed to have the 
valuable property of completely remov¬ 
ing perspiration, water, oil, and dirt 
from steel surfaces is known as Polar 
K, and is a development of The Curran 
Corporation. The new oil is said to be 
superior to alcohol for dehydrating 
and cleaning steel surfaces, bearings, 
or similar parts which have become 
wet or have been left with a film of 
grinding emulsion. It instantly dis¬ 
places and absorbs water and leaves 
a thin film of lubricant and rust pre¬ 
ventive. The Polar oil is completely 
soluble in hydrocarbon and lubricating 
oils and no subsequent cleaning pro¬ 
cedure is necessary to remove the film. 

WET 8RINDER 

Largs Whssl Psr QrMlag 
Hard Mstal Tsais 

A newly designed 20 inch wet tool 
grinder incorporates in its heavy, 
streamlined construction improvements 
for grinding all hard metals, alloys, and 
tungsten carbide. 

The standard machine illustrated 
features a new tool rest and wheel 
dresser. The tool rest is adjustable to 
any desired angle and has a replace¬ 
able steel wearing plate. The wheel 
dresser adjusts in and out from the 
wheel by means of a detachable hand 
crank which actuates a protected screw 
mechanism. The circulating coolant 
system with regulating valve located 
in the sludge pan to the right of the 
tool rest, provides quick, easy regula¬ 
tion of the coolant Bow. 

The grinding wheel furnished with 
this product of Hammond Machinery 



For boovy doty, high production 


Builders, Inc., is 20 inches in diameter 
by 2yi inch face with a 9 inch hole 
for mounting on a large-hole wheel 
flange. The heavy cast wheel hood 
with hinged cover provides easy and 
quick wheel changes. 

VARIABLE SPEED 
Ball! Into Polity 
On Motor Shaft 

Infinitely adjustable over a three-to- 
one ratio of speed ranges for motors 
from fractional to five horsepower, a 
new self-contained motor pulley forms 
the actual drive element between the 
motor and the driven shaft. Thus all 



Not steps in speed, but ony speed 


auxiliary equipment such* as chain 
drives, gears, and so on are eliminated. 

This variable-speed device, manufac¬ 
tured by Reeves Pulley Company, con¬ 
sists of an assembly of two facing 
cone-shaped disks. One is stationary 
while the other slides laterally and is 
loaded by an adjustable compression 
spring. This whole assembly is 
mounted on any standard motor shaft. 
A motor base with an adjusting hand- 
wheel is also an essential part of the 
variable-speed drive. By means of this 
handwheel the motor, and hence the 
disk assembly, may be moved forward 
or backward. By means of this motion, 
the special V-belt used for driving is 
made to contact a changing arc on the 
disks. Thus, when the motor is nearest 
the driven pulley, the V-belt is at the 
largest arc of contact and maximum 
speed is obtained on the driven ma¬ 
chine. Turning the handwheel so that 
the motor moves away from the driven 
shaft causes the V-belt to run over a 
smaller arc of contact and to reduce the 
speed. 

With this pulley, belt, and motor 
base arrangement speed adjustability is 
infinite between maximum and mini¬ 
mum. Changes are made while the 
driven machine is running, and any 
required speed is accurately maintained 
as long as desired. 
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-AVIATION- 

A Troopship Of The Sky 

Cargo Planes of the United States Army Are Now 
Carrying Troops, Jeeps, Trucks, and Military Supplies 


ALEXANDER KLEMIN 

Aviation Editor, Scientific American Re¬ 
search Professor, Daniel Guggenheim School 
of Aoronavflcs, New York University 

T he Germans were the first to grasp 
the tremendous possibilities of the 
theory that greater mobility in both of¬ 
fensive and defensive warfare could be 
secured by transporting troops and 
weapons by airplane. Their Junkers 
52, a relatively slow and plodding but 
roomy and reliable type of plane, has 
been carrying supplies, weapons, in¬ 
fantry, and parachutists to Norway, 
to Libya, to the Russian front. 

Our own Air Corps, or let us say 
rather our Army, was a little slow in 
realizing the potentialities of air troop 
transport. Today, however, thanks in 
part to the conversion of some splendid 
transport airplanes, we are as well 
equipped as any for aerial transporta¬ 
tion ; an endless stream of cargo ships 
is flyirig to China to replace the Burma 
road, to Northern Africa, and to other 
fighting fronts. 

Now, for the first time, the War De¬ 
partment has permitted the release of 
pictures and information on the Cur¬ 
tiss Commando or C-46, a huge twin- 
engined airplane which originated as 
an airliner, and on which $2,000,000 
has been lavished in five years of de¬ 
velopment and research. The Curtiss 
Commando has a wing span of 108 
feet, a gross weight of 50,000 pounds 
when fully loaded, and is powered by 
2000 horsepower Pratt & Whitney 
engines. (It is a sign of the fully co¬ 
operative spirit of the times that a 
Curtiss-Wright subsidiary readily ac- 



Speciol romp permits rapid entry 
end exit of soldiers end vehicles 


cepted the installation of Pratt & Whit¬ 
ney engines because these were quickly 
available, instead of insisting on the 
use of Wright Aeronautical Corpora¬ 
tion “Cyclones/' which are in all re¬ 
spects the equivalent of the Pratt & 
Whitneys.) 

A huge door split in two parts and 
swung over head gives access to the 
interior of the Commando. With this 
door open and a specially designed 
ramp in position, a large group of 
soldiers can rush up or down the ramp 
at the double and enter or leave the 
spacious interior of the huge ship. 
The Commando can carry many other 
things than large bodies of men. Jeeps, 
for example can be driven up the ramp 
and right into the cargo compartment. 

No details are given as to size or 
useful load of this transport, but we 
do know that the plane was originally 
planned as a 36-passenger luxury 
liner. Soft upholstery, roomy seats, 
wide aisles, and convenient lavatories 



Windshield of pilot's cockpit in Curtiss Commando blends imperceptibly into stream¬ 
lined fuselage. Small windows replace normal lavish window space of the airliners 
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Material Originally Sched¬ 
uled for this Space Not Ap¬ 
proved for Export by the 
Office of Censorship. 


have now given way to the vast in¬ 
terior of the cargo cabin. In one of 
our photographs is seen a "jeep” in 
the cabin, together with a number of 
fully equipped infantrymen occupying 
specially designed side seats. 

The all-metal frame of the com¬ 
mando has been specially reinforced to 
accommodate heavy concentrated loads 
such as artillery, army tractors, trucks, 
aircraft engines, aviation gasoline, and 
other equipment and materials which 
may be required by a modern Army. 
That such reinforcement may well be 
necessary will be clear when we re¬ 
member that in maneuver and under 
the action of gusts the dead weight of 
a two-ton truck may be multiplied 
into an effective, although temporary, 
weight of 10 tons or more. 

While the Commando lands much 
more slowly than pursuits or bombers, 
as may be vitally necessary when land¬ 
ing in rough fields, and flies more 
slowly than such speed demons, it has 
managed to span the Atlantic in a non¬ 
stop flight of little more than nine 
hours. 

To illustrate the cargo-carrying ca¬ 
pacity of the Commando we are given 
this interesting piece of information 
by Burdette S. Wright, Vice-Presi¬ 
dent in charge of the Airplane Divi¬ 
sion of Curtiss-Wright. “Twenty-five 
transports of this type would have 
transported all of the estimated 30,000 



tons of material carried by 7700 trucks 
over the tortuous Burma Road during 
an entire month.” 


Material Originally Sched¬ 
uled for this Space Not Ap¬ 
proved for Export by the 
Office of Censorship. 



Commando's rtlnforctd' fuselage 
supports both troops and Jeeps 
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sition, your camera results will show im¬ 
mediate improvement. ’ You need not 
wade through text books, dry treatises, 
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"So You Want to Taka Batter Pictures/* 
the author, drawing on a varied experi¬ 
ence in photography, has packed just the 
things you need to know. Questions and 
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detail, for the camera owner who has 
his developing and printing done at the 
photo shops. Written as a running story 
of your camera and how bast to use it. 
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CAMERA ANCLES 


Conduct^ by JACOB DESCHIN, A. R. P. S. 


At Strvtofi Offltfirt 

R ecreation centers for service men on 
leave have been set up in several places 
in New York City and in other parts of 
the country as well. Some of the visi¬ 
tors, whether of American, English or 
other nationality, make unusually fine sub¬ 
jects, especially when rigged out in their 
service costumes. Occasionally, one meets 




•OLft SHIELD PRODUCTS (Dipt. SA.) 

tft Oroe uu r l eh it,. New York, N. Y. 


"Eddie, of the Royal Navy M 

very unusual characters, such as the 16- 
year-old English lad here pictured. Flash 
is the only practical lighting to use, in 
most of these cases; this one was taken 
with a single flash off the camera. Plac¬ 
ing the figure against a dark flag made 
for a striking arrangment, and the lively 
expression gives the picture animation. 

New Varigam Filters 
Cut Printing Tint 

A new type of filter for use with De¬ 
fender Varigam enlarging paper has 
been introduced to cut the printing time 
without impairing contrast or other 
qualities. The new filters, which reduce 
the exposure time by half, are identified 
by the letter “F” following the usual 
designation, which now reads, for ex¬ 
ample, VG-3F. Filters nos. 9 and 10 re¬ 
main unchanged, however. 

Birds In Bator 

A n amateur ornithologist’s color flash 
shots were recently exhibited at the 
Bronx Zoo, New York, where they were 
admired both by photographers and orni¬ 
thologists—for their excellent technique 
by the first and their fidelity to colorings 
by the second. Dr. Eliot Porter, of Hub¬ 
bard Woods, Illinois, who made the pic¬ 
tures with the aid of a Guggenheim 
Foundation Fellowship in Arizona and 
Illinois last year, achieved good results 
by adopting a standard technique: employ¬ 


ing a 9 by 12cm Linhof equipped with 
an 18.5cm Zeiss Protar in a Compur 
shutter, and a Kalart Micromatic syn¬ 
chronizer, he shot Daylight Type Pro¬ 
fessional Kodachrome at //18, with two 
G.E. No. 21B flash bulbs in 11-inch Vic¬ 
tor aluminum reflectors, one on either 
side of the camera, with their rims 18 
to 20 inches from the subject. 

Incidentally, bird photographers may 
be interested in the standards Dr. Porter 
has adopted in his work: 

“First, the birds must be neither out 
of focus nor blurred by motion; second, 
they must be identifiable insofar as is 
possible within the limitations of black 
and white representation; third, all other 
essential parts of the picture must also 
be in good focus and recognizable; fourth, 
pictorial standards of composition and 
execution must not be relaxed." 

"Bias*" Prints 

S ometime back someone approached us 
with an easel idea for making bleed 
prints—pictures without white borders— 
in which a great many criss-crossings of 
Scotch tape were to be employed to hold 
the paper in place during enlarging. The 
idea seemed rather impractical from sev¬ 
eral standpoints. However, we now see 
that someone is actually using a greatly 
simplified adaptation of the idea that 
serves the same purpose, without the 
necessity of purchasing a special easel. 
All he does is attach several strips of 
Scotch tape to his regular easel, sticky 
side up. You put the paper down and it 
sticks, flat overall. 

Sllhovgtto to 8 Qaltory 

S ilhouettes have many variations A 
bed sheet is a doorway with a light 
behind it and the subject in front is not 
the only way to shoot silhouettes. The 
accompanying one was taken from the 
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entrance to an art gallery, with a lady on 
a couch nonchalantly pulling on a cigar¬ 
ette as the unobserved photographer made 
his shot at //6, 1/25 of a second. Two 
fluorescent lights illuminated the pictures 
on the wall; the lady, near the door, was 
almost completely in shadow. A straight 
print produced this result. 

Hew Par 
fra* Subjeatt 

W hat is the correct distance between 
subject and camera for good perspec¬ 
tive? This is a question that seems to 
bother a lot of people. The advice ranges 
anywhere from six to 12 feet. But there’s 
a scientific rule that settles the matter 
not only for portraiture but for other sub¬ 
jects as well. Measure the distance from 
the part of the subject nearest the camera 
and the part farthest away; then multiply 
this distance by eight. The result is the 
distance at which the camera should be 
placed, measured from the nearest plane. 

Thus, if the distance between the two 
limiting points of the subject is one foot, 
the camera should be eight feet away 
from the nearest plane. In the case of a 
head portrait, the distance might be five 
or six feet. If the image is too small, use 
a lens of longer focus, if this is available, 
or enlarge the wanted part of the image 

Zoa KpHoms 

T he simplest elements still make the 
most striking pictures. We don’t have 
to see the elephant, nor the child in this 
picture to appreciate completely the 
familiar but always exciting experience 
recorded for us in the illustration by 
David B. Eisendrath, Jr., staff photog¬ 
rapher for PM's Picture News. Part of 
a recent exhibition at the Bronx Zoo, the 
picture invariably brings a smile from 
both young and old, for who has not 
at one time or another offered peanuts 
or popcorn to the zoo elephant in return 
for the delightful experience of watching 
this favorite zoo attraction stretch forth 
his great, yawning snout to receive it? 
By concentrating his lens on essentials, 
Mr. Eisendrath has created a sort of 
symbol that fetches a universal response. 
The extremely shallow depth of field is 
due to the use of a 17-inch lens on a 



"Gimme” 


4 by 5 Graflex, but note how the dose 
view lends drama, life, and uniqueness 
to what might have proved just another 
shot of an already too familiar subject. 

Avto-TIrs Prams 

N ow that automobile tires have become 
so precious, why not take that spare 
into the house some time and use it as a 
photographic prop? As a frame, for 
example, per the illustration. A white- 
walled tire is best. The tire was placed 
on a box covered with black doth, the 
lady put her head into the drde as 



Lady and ths Tlrt 


well as she could and held the tire up¬ 
right. One light at a 45-degree angle for 
general illumination and another very 
low in front to take care of the shadows, 
completed the lighting scheme. 

Typing On Glossy Prints 

S hould you have occasion to typewrite 
on glossy photographic paper, we 
understand there is a ribbon specially 
produced for this purpose. It is called 
“Clear Presidential Silk Litho No. 3, 
Special Ribbon,” and is available from 
the distributors, Stanley W. A rend Com¬ 
pany. When ordering, it is necessary to 
specify spooling and to give the make 
and model of the typewriter. 

Havs You Trisd 
Proof Papsr? 

I n the title we do not refer to the proof 
paper which produces the familiar red¬ 
dish-image that is here today and gone 
tomorrow, but to the so-called Portrait 
Proof Paper produced by Eastman. 
Single weight, developing-out type, 
slightly slower in printing speed titan 
Vitava Projection, Portrait Proof is in¬ 
tended for making proofs by contact, with 
reduced illumination, or by enlargement. 
Supplied in matte and luster surfaces in 
one degree of contrast for normal nega¬ 
tives, this paper has such a pleasing sur¬ 
face and produces an image of so fine a 
quality that it is steadily becoming rather 
popular as a medium for the finished 
print. Particularly suitable for soft por¬ 
trait results and pictorial studies, Portrait 
Proof lends itself beautifully to toning. 


LONGINES 
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IKE WORLD’S MKT HONORED WATCH 

The established prestige of Longines 
Watches has resulted in a demand to¬ 
day greater than necessarily restricted 
production. Your Longines jeweler wilt 
show you the Longines Watches that 
are available, and alt have the depend¬ 
able Longines "Observatory Move¬ 
mentLongines Watches have won 
ten world*s fair grand prises, 28 gold 
medals and more honors for accuracy 
than any other timepiece See also the 
Wittnauer watch, a companion line 
outstanding for value at a moderate 
price—product of Longines-Wittnauer 
Watch Co., New York, Montreal, Geneva . 
♦Trade Mark Registered U. S. Pat. Off. 
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15,000 
FORMULAS 
• • 0 

1077 
PAGKS 
• • • 

IN 

HOPKINS’ 
“CYCLOPEDIA 
OF FORMULAS” 

Thousands of copies of this ac¬ 
knowledged leader among books of 
formulas are being used daily for a 
number of purposes. Industrial 
laboratories find it an invaluable 
source of reference material; many 
spare-and full-time businesses have 
been built up on one or more of its 
formulas; home workshop hobbyists 
constantly find new thoughts in its 
pages. 

Wines and liquors, inks, dyes, pol¬ 
ishes, paints and varnishes, adhe¬ 
sives, cosmetics, and antiseptics are 
only a few of the sections of this 
all-inclusive book. 

#5.90 postpaid (Domestic) 

Order FreM 
SCIENTIFIC AMEIIOAN 
U West ttth Street, New Yerk, N. Y. 


Home-Study Course in 
SENDING end RECEIVING 
RADIO CODE 

—— with all nwwMiy instruc¬ 
tion* ami practice material 

Jutt Out —Arthur A. Nilson’t 

RADIO CODE MANUAL 

Price, $2.10, postpaid 

A complate course in radio coda —— how 
to sand and raad it. Gives 20 lessons, 
beginning with simplest code characters 
end leading up to the handling of actual 
massagts and prass dispatch#*, waathar 
reports, end distress massages. 

SCIENTIFIC AMERICAN 

24 W«t 40tk StTMt N.w York, N. r. 


Old Line Legal Reserve 

I IFF INSURANCE 

I 11*“ that provides 
Isa 1 DOUBLE PROTECTION & 65 


Osif $5.75 a month (at age 21——other ages in pro- 
portion) buys $1000. of Life long protection that 
pays double or $3000. if death occurs before 00. 
fdeel for men with growing families. All Standard 
ms, including Dividends, Cash and loan values, 
f Income. Foetal Has No Agents. Mall Coupon. 


Nitsl Ilfs tiiiroRcs Company 
511 ftftfc Avenue, Dept. LU7, Hew York 

Gentlemen: Mail me full details of your 
new Policy tnd rates at my age. 



OccupStToiL.. 
Address 


Our Book Gornor 

THE BOOK DEPARTMENT of Scientific American is conducted, with tko 
co-operation of the Editors, to moko available for you o comprehensive book 
sorvict. Each month the Editors select and review in these column's now books 
in o wide range of scientific ond technical fields. In addition, they are ready 
at all timas to advise yon regarding tha bast ovailabli books on any sub¬ 
ject. You ora invited to use this service freely. Tell our Book Deportment 
whot kind of books you wont add you will bo furnisbod with a list of avail- 
oblo titles, including prices. When inquiring about books, pltosa be specific; 
romambar that wa can bo of tho greatest help only when you toll us just 
whot you ore looking for. Books listed in these columns may be ordered 
from our Book Department. 


TUB RADIO OODE MANUAL 
By Arthur R* Nllsen 

A dapted to either self-study or class- 
room use, the text of this spiral- 
bound book consists of 20 lessons com¬ 
prising a complete course in how to send 
and receive in radio code. Supplementing 
these special instructions is helpful ma¬ 
terial on regulations with which the 
operator must be familiar, construction of 
code practice apparatus, and how to ob¬ 
tain a restricted radio-telephone opera¬ 
tor’s permit. (174 pages, 5 Vj by 7% 
inches, a number of tables, drawings, and 
photographs.) —$2.10 postpaid.— A.P.P. 

THE STORY OF IYERYDAY THINGS 
By Arthur Train, Jr. 

H ouses, furniture, foods, clothes, trans¬ 
portation. and communication in the 
United States area, among the Spanish, 
French, Dutch, and English 17th Century 
pioneers; in the 18th Century colonies 
and nation; and in the 19th Centurv, de¬ 
scribed and led down into a single fat 
volume from an immense number of more 
specialized works used as source-mate¬ 
rial by the author. This book leans more 
toward the casual, easy reading side than 
toward a study. (428 pages, 6 l 4 by 9^ 
inches, 16 half-tones and numerous 
sketches.)—$3 60 postpaid .—A C / 


HANDBOOK OF SHIP CALCULATIONS, 
CONSTRUCTION, AND OPERATION 

By Charles H. Hughts 

A reference book tor naval architects, 
marine engineers, ship and engine 
draftsmen, deck officers, and others en¬ 
gaged in the building and operating of 
ships. (558 pages, 4)4 by 7 inches, index, 
numerous tables, diagrams, and formu¬ 
las.)—$5.10 postpaid—.4. D. R , IV. 

IMOO GEAR RATIOS 
By Ray M. Pag* 

T ables, almost entirely. A monumental 
compilation of ratios for solving by 
direct consultation all practical gear ratio 
problems without tedious calculations. 
There are 14,000 two-gear, and millions 
of four-gear, combinations. The tables 
are in both common and decimal fractions 
and are applicable to various types of 
gearing—spur, bevel, helical, and worm— 
or to combinations of different types. 
There is a 22-page section giving examples 


and solutions, enabling the user to find his 
way about with assurance. In the next 
section, 119 pages, are tables of decimal 
ratios, their logs and equivalent gear pairs. 
Third section, 102 pages, gives total num¬ 
ber of teeth, with equivalent gear pairs 
and ratios. Fourth section, 40 pages, 
gives total teeth and equivalent ratios. 
Every industrial plant should have this 
working reference in its drafting room or 
office; it’s a cure for machine designers’ 
headaches. (404 pages, 8A by 11 inches, 
unillustratcd.)—$5.10 postpaid.— A . G. I. 

AIR NAVIGATION 
By M. J. Hurliy 

D ead reckoning, as applied to the navi¬ 
gation of an aircraft, involves the 
establishment of three factors: “Where 
we are, where we are going, and when 
wc will arrive.” In the pages of this 
small book are given the practical solu¬ 
tions to son e dead-reckoning problems, 
sufficient, indeed, to serve as a basis for 
a more intensive study of all the problems 
involved in navigation. (90 pages, 6 by 
9 inches, numerous drawings, charts, 
and tables )—$1.85 postpaid.— A.P.P. 

NORTON’S STAR ATLAS AND 
TELESOOPIO HANDBOOK 

By Arthar P. Norton ml J. Gall Inglis 

O ld standby m new (eighth) edition. 

Most commonly used atlas for tele¬ 
scopes without setting circles. New edi¬ 
tion adds: list of brightest and nearest 
stars, with particulars; table of Bayer 
and J^acaille letters and Flamsteed num¬ 
bers; page on adjusting Newtonians 
and equatorials; page on building a con¬ 
ventional mounting. (18 maps, each with 
table of interesting objects; 65 pages of 
compact notes and tables covering whole 
of astronomy, 8)4 by 11 inches.)—$5.00 
postpaid.— A. G. /. 


WHAT THE CITIZEN SHOULD KNOW 
ABOUT SUBMARINE WARFARE 

By DavM 0. Woodbury 

A sound background of non-technical 
information on the submersible and 
its uses; on the measures developed 
against it; on its history, its torpedoes, 
and how they operate. A description of 
life below the sea, the men who live it, 
how they are trained, with an analysis 
of submarine warfare from 1914 to now 
—a complete understanding of the entire 
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submersible problem, vital to every one 
who would understand the threat and 
deadliness of the submarine 1 menace and 
its potentialities. (231 pages, 5 by 8 
inches, 40 drawings and diagrams.)— 
$2.60 postpaid.— A . D. R., IV, 


AINQRAFT INSPECTION 
By Enlist E. Wlsswsn 

E very step in the inspection routine from 
fabrication and sub-assembly to pre¬ 
flight and delivery inspection o£ the 
complete aircraft is covered in this book, 
written primarily for aircraft inspectors 
and mechanics; stress is placed on 
authoritative standards of workmanship 
and quality. Presented in aircraft 
language, the text treats the material 
in such a manner as to make it applicable 
to every type of modern all-metal air¬ 
plane. (268 pages, 6 Vt by 9V6 inches, 
illustrated with photographs and draw¬ 
ings) .—$3.10 postpaid — A P P. 

CHEMIQAL QABDENINQ 
By 0. N. Matlin, Pfe. D. 

A thoroughly understandable review 
of the entire subject of soilless 
growth of plants has been carefully com¬ 
pounded in this volume Dr. Matlin has 
included formulas both for the commercial 
grower and for the amateur, whether at¬ 
tempting to grow plants in aggregates 
or in chemical solution. Pumice culture, 
the author’s own development, is discussed 
in one chapter which, together with a sec¬ 
tion on “Plant Pathology and Diagnostic 
Charts” and a bibliography, makes this 
small volume a valuable contribution to 
the literature of the new gardening. (159 
pages, illustrated.) —$2.35 postpaid — 
C, F. G-C. 

MOW TO ABANDON SHIP 

By Phil Richards and John J. Banigan 

H ad this book been studied by every 
man who has gone to sea since the 
Axis submarines began to sink shipping, 
there would have been fewer lives lost 
First author, a survivor of the Rohm 
Moor, brought his crew through 19 days 
of tropical storms and other hardships 
without mishap, knows his ships and his 
seas. A manual concerned solely with 
human lives, with the single purpose of 
getting safely off a sinking ship to even¬ 
tual safety. (152 pages, 4 by 7 inches, 
illustrated.)—$1 10 postpaid.—/!. D. R. 

SEX FULFILLMENT IN MARRIAGE 
By Ernsst, Gladys, and Catherine Groves 

T here arc many general sex books—too 
many, some think, because these tend 
to be about alike, and they cover thinly 
a large territory. But the present work 
is rather more specialized—counsel on 
the more subtle refinements of sexual ad¬ 
justment in married life. The authors 
are respectively a professor of sociology 
at the University of North Carolina, 
who also gives courses on marriage and 
the family; the director of a marriage 
and family counsel; and a social worker. 
The book contains an introduction by the 
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Low Temperature Carbonization 
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B«s# Sailors in Stlanta 


JANE'S FIGHTING SHIPS, 1941. This to the 
toiMt edition of the world-famed London authority on 
all world neriea. Contains discussions, data, photo* 
graphs, silhouettes, details of construction. Noe 
more than evtr before, this is a "most" reference 
for all who hare naeal interesto. S19.00 

JANES ALL THE WORLD'S AIRCRAFT—1941 
—Compiled and Edited by Laanard Bridgman. 
Development of civil aviation, details of the flying 
serricsa, data on modem airplanes (Illustrated by 
photos and drawings, with specifications and per 
formaaee figures), types of engines, airships. All 
nations are covered Si9.00 

ATOMIC THEORY —By Albert Cushing Crahora, 
PkJh Hypothesis of tho stationery atom, by a 
phyaictot who believes that the electrons In atoms are 
«ubetantiaUy all nucleue. Includes his explanation ol 
rrevltatlon, valeney, and so on. 91.80 

THE LATHE MANUAL -—Jobs on the engine lathe, 
ihe turret lathe, and tha hand screw machine ere 
thoroughly covered. Alto how to lay out work for 
center drilling and how to grind lathe tools. Widely 
used in industrial and trade echoola. 91.48 


GET TOUCH! — By Caps. W. I. Fairbalrn. 
How-to'-wln-in-hand-to-hand-fighting directions, by e 
man who really knows rough-and-tumble methods 
that are not “clean 1 * fighting but ere designed to 
win. 91.10 


PLANE TRIGONOMETRY MADE PLAIN — By 
-ffherl R. Carson. The emphasis in this book, by 
tin author who has tried to make tho subject as 
I minis** as possible, is on practical applications rather 
than on mental gymnastics. A good book for the 
home user who wants to brush-up on trig. 99.89 

INDUSTRIAL CAMOUFLAGE MANUAL — By 
Konrad F. Whittmsnn. A detailed report on this 
significant war technique, based on experiments and 
experiences in classrooms and laboratories where en 
Industrial Camouflage Program has been underway for 
iwo years. 94.10 

FUNDAMENTALS OF RADIO — By Jordan , 
Ostarbroah, Pumphary , and Smaby. With this 
one volume alone, end with some diligence of applica¬ 
tion, it is possible to obtain a thorough grounding 
in radio principles. In thoroughness of treatment, 
with due respect for the needs of the reader, this 
hook is outstanding 98.10 

THE TRISECTION PROBLEM — By Bobari C. 
t miss. Embodies mathematician's answer to would-be 
t riser tor. Gives chief dependable data on this never- 
ending dispute. Compact, crisp, concise. 91.10 

ELEMENTS OF ORDNANCE —■ A textbook pre 
parod for cadots of tho United States Military Acad* 
emy. Covers manufacture, the chemistry of explosives, 
type* of weapons, mathematics of ballistics, etc. 

96.60 

AIRCRAFT INSTRUMENTS — By George Ellis 
train* AH types of instruments for aircraft use de¬ 
scribed for students, pilots, inspectors. Fundamentals, 
instructions. 95.10 

A The el»H»e prlree are postpaid in the 
95# lor poet apt on one 


NEB PROM THE AH — By /* Bnriqma MmtUL 
Ponlaant faots regarding incendiary bomba. History, 
modsrn typos, matsrials, and the stratsgy and Mottos 
of their use In modsrn warfasv. 9.49 

MACHINERY'S HANDBOOK—IlooonlA KdMam 
"Bibla of tho mechanical ladaatry," enlarged to 
MIS page# of latest standards, data, an# Information 
required daily in tha shop and drafting room. ^ ^ 

PROCEDURES IN EXPERIMENTAL PHYSICS — 
By John Str on g, PJLD. A wealth of useful data of 
a practical kind for the constructor, experimenter, 
end skilled craftsman. 96.90 

STEEL SQUARE POCKET BOOK — By Dwight 
£. Stoddard, Practical methods of using tho ear* 

* penter's stool aqnnro for layout work of all kinds. 
Tima* tried methods nsed by two generations of car* 
peaters and found both rapid and accurate. f 1.00 

MATHEMATICS — ITS MAGIC AND MASTERY 
— By Aaron Bakst, Investment in approach to 
algebra, geometry, trigonometry, with tfmo*aavora. 

$4.10 

WORKING WITH THE MICROSCOPE — By 
Julian D, Carrington . For the serious beginner. 
Explicit, practical. 9S«40 

TOOL MAKING — Rv C, 8. Cola, Instructions for 
making and using all kinds, from personal tools to 
srbor presses, lathee, planers, etc., In different metals. 

89.60 

THE ELECTRON MICROSCOPE — By Barton 
and Kohl, A well-written account of this newest 
tool of science, with ail technicalities explained for 
complete understanding by average persons. $8.98 

SOILLESS GROWTH OF PLANTS — By BUis 
and Swanay, Complete Information on tank fanning, 
with formuliw for solution and instructions for pre¬ 
paring tanks and other containers. 49.86 

MILITARY BASIC COURSE — By Capt. Frank 
X, Cruikshank. Complete story of Amy opera¬ 
tions in handy pocket volume. Fabrikoid binding. S1.8S 

A MARRIAGE MANUAL — By Hannah M. Slone, 
M.D., end Abraham Stone, M.D. A practical 
guide to sex and marriage, oovering fitness for mar¬ 
riage, mechanism of reproduction, prevention of con¬ 
ception, and similar vital subjects. Answers questions 
most often asked these authors by their eootultanta. 

•2.60 


THE ADVANCING FRONT OF MEDICINE, By 
Caorga W, Cray —- Summary si tha high point# oi 
our present-day knowledge of the nature of disease i 
Alimentation, high blood pressure, the sulfa drugs, 
infiuensa, allergy. Insanity, sleep, pain, drink, smok¬ 
ing, anxiety, cancer, aging. A truthful picture ol 
the status of medicine. $8.10 


AUTOMATIC ARMS — By Malain M, Johnson 
nnd Ckarlas T. Hasan. Comprehensively covers 
machine guns, machine rifles, sub-machine gnna, 
pocket pistols, shotguns, sporting, military rifles in 
automatic classification. $8.10 

BASIC FIELD MANUAL, INFANTRY DRILL 
REGULATIONS. Practical working manual for 
commissioned, non-commissioned officers. $.50 

HANDBOOK OF CHEMISTRY AND PHYSICS — 
A claasie reference book recently revised and brought 
up-to-date to keep pace with recent research. In¬ 
cludes material on all branches of chemistry, physics, 
and allied sciences. Used in laboratories and by 
engineers throughout the country. Flexible binding, 
2503 pages. $9.60 

ATOMIC ARTILLERY — By John KaUaah 
Bobartson. Electrons, protons, positrons, photons, 
neutrons, and cosmic rays, all described for the 
layman in plain language. Also transmutation of tha 
elements end the manufacture of artificial radio¬ 
activity $9.88 

United States. Add, on foreign orders, a 

» bask, ex ce pt as noted. • 
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noted gynecologist, Robert Lttou Dick¬ 
enson, M.D n ptflt president of the Ameri¬ 
can Gynecological Society. These data 
are a guarantee that this is not just one 
more, sex book got up to tell. Its chap¬ 
ters: Importance of Sex; Experiences 
that Influence Sex; Courtship; Anatomy 
and Physiology of Sex; Starting Mar¬ 
riage; Sex Role of Husband; Sex Sole 
of Wife; Common Marital Problems; 
Sex Hygiene; Birth Control; Pregnancy 
and Childbirth; Larger Meaning of Sex. 
The book speaks plainly throughout— 
a reason why it is valuable, (319 pages. 
5% by 8V6 inches, four illustrations.) — 
$3.10 postpaid. — A.G.I. 

STRATKQIO MATSRIALS AND 
NATIONAL STRINOTH 

Sy Harry N. HsIrms 

A direct, factual answer to the lay* 
man’s increasing concern toward 
materials essential to our national 
strength. Discussion, presentation of data, 
solutions and possible solutions to short¬ 
ages, likely supply sources for dwindling 
stock piles, by the President of the Ameri¬ 
can Chemical Society and head of the 
Oberlin College Department of Chem¬ 
istry. A strong public warning during the 
war against public indifference to stra¬ 
tegic economic action after the war. (106 
pages, 5 by 8 inches.)—$185 postpaid — 
A. D. R„ IV. 

ASTRONOMY, MAPS AND WKATHCN 
By 0. 0. Wyllt 

T extbook for the course in “Astronomy. 

Maps and Weather” now being given 
to members of the Army Air Corps Re¬ 
serve in colleges. It covers subjects never 
heretofore grouped in one book: celestial 
sphere, constellations (14 excellent sky 
maps), motions of the earth; weather, 
clouds, forecasting; maps, time, celestial 
navigation; a fair coverage of general 
astronomy—enough for practical and 
background purposes. (449 pages, 6 by 9 
inches, 196 illustrations.)—$3.10 postpaid 
—A. G. /. 

AN INTRODUCTION TO 
TUB PUNT SOIINNIS 

By WllliaM 0. Dtrrah 

T extbook of botany, or plant biology, 
with full textbook earmarks, except 
that it is only one half as long a book as 
the average text of its kind. The author 
is Research Curator in Botany at Har¬ 
vard. (332 pages, 5# by 9 inches, 155 il¬ 
lustrations.)—$2.85 postpaid.— A.G.I 

QLONAL WAN 

By Kdgar Antal Mawrar and Mirth* Ra|ah* 

A tlas of world strategy—maps to pore 
over, and accompanying text to pro¬ 
vide basic understanding of the main¬ 
springs, largely geographically deter¬ 
mined, which govern the war. Should 
double the reader’s ability to interpret 
the daily news. (128 pages, 8 by 10# 
inches, 70 maps and charts.)—$1.10 post¬ 
paid—^. G . /. 
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if you will mention Scientific 
American when writing for any 
of the publications listed below ) 


Patents and Invention is a 20-page 
pamphlet, in which is presented, in 
question and answer form, the relation¬ 
ship between the patent system of the 
United States and the war and industrial 
progress. National Association of Mann- 
facturers, 14 West 49th Street, Netv 
York. Netv York.—Gratis. 

Learning the Radiotelegraph Code is 
a 34-page booklet, plus advertising, 
which presents a new method of learning 
based on the aural system of approach 
With this system it is possible for an in> 
dividual to make steady progress even 
though the constant supervision of an ex¬ 
pert operator is not available.— American 
Radio Relay League, West Hartford, 
Connecticut.—25 cents. 

Bird Migration in the Western Hem¬ 
isphere, by Frederick C. Lincoln, 
contains data on bird migration and an in¬ 
vitation to Central and South American 
residents to take up bird banding as a re¬ 
search hobby in science. T. Gilbert Pear¬ 
son, The International Committee for 
Bird Preservation, 1006 Fifth Ave, Netv 
York, Netv York—Gratis 

Seein(. in the Blackout is an eight- 
page illustrated bulletin giving details 
of phosphorescent and fluorescent mate¬ 
rials which are commercially available 
for use in the home and elsewhere These 
materials, in sheet form, can be cut to 
size and nailed or cemented wherever 
luminous indicators are needed. Conti¬ 
nental Lithograph Corporation, 952 East 
72nd Street, Cleveland, Ohio. — Gratis. 

Accident Facts —1942 Edition is a 
116-page statistical yearbook which 
gives most of the answers to safety prob¬ 
lems. This book was listed in this column 
in our October issue as being available 
gratis Instead, it should have been noted 
that a charge of 50 cents a copy is made 
in quantities up to ten copies. National 
Safety Council, Inc., 20 North Wacker 
Drive, Chicago, Illinois. 

Reference Guide to Ultra High Fre¬ 
quencies is a 52-page bibliography 
covering 593 articles on Ultra high fre¬ 
quency and associated subjects. Miss E. 
Kelsey, Zenith Radio Corporation, 680 
North Michigan Avenue, Chicago, Il¬ 
linois. — Gratis. 

A Preliminary List of Foreign Peri¬ 
odicals Currently Available on 
Microfilm is an eight-page booklet which 
is precisely described by its title. Micro¬ 
films, IHe., 313 N. First Street, Ann 
Arbor, Michigan. — Gratis. 

Civilian Conservation of the B.T.U. 

is a 24-page manual dedicated to users 
of equipment who want the continued 
benefits of their air conditioning, refrig¬ 


erating, and heating systems. The book 
serves as a handy reference guide to the 
simple care of existing equipment. Carrier 
Corporation, Syracuse, Netv York.~- 
Gratis. 

Plastics From Agricultural Ma¬ 
terials, by O. R. Sweeney and L. K. 
Arnold, is a 52-page bulletin which re¬ 
ports the results of several years of 
research on plastics of high impact 
strength and low water absorption. Four 
plastic products were studied, all of which 
showed definite commercial possibilities. 
lotva Engineering Experiment Station, 
lotva State College, Ames, lotva. — Gratis. 

Boost Production Through Increased 
Employee Morale is a special report 
designed to help executives to make an 
inventory of working conditions, of man¬ 
agement policies, and of their workers, 
all aimed at possible production increases 
and better employee morale. Labor Rela¬ 
tions Institute, General Motors Building, 
New York, Netv York—Gratis 

A Guide to Wartime Carf. of Electric 
Motors is a 24-page illustrated 
pamphlet which takes a fresh and up-to- 
date look at the over-all problem of motor 
care The information given, of interest 
to production and maintenance men as 
well as to executives and others con¬ 
cerned with the use of electric motors, 
applies to all makes of standard general- 
puipose units. Allis-Chalmers Manufac¬ 
turing Company, Milivaukee, Wisconsin 
— Gratis. 

Some Factors Influencing the Heat 
Output of Radiators is a 16-page 
booklet which gives comprehensive engi-, 
ncering data on the most important of the 
factors involved. Bulletin Number 29. 
College of Engineering, Cornell Uni¬ 
versity, Ithaca, Netv York.—25 cents 

Mounted Wheel Manual is a profusely 
illustrated booklet which gives detailed 
instructions on the operation of mounted 
wheels and accessories, specially designed 
to fit perfectly into the industrial war 
pattern. Content of the booklet includes a 
selection guide, giving detailed informa¬ 
tion on the application of mounted wheels. 
Another section is devoted to mounted 
polishing wheels. Chicago Wheel & 
Manufacturing Company, 1101 West 

Monroe Street, Chicago, Illinois. — Gratis. 

South Bend Lathe Catalog No. 100-B 
is a 48-pagc illustrated brochure which 
describes this entire line of engine lathes, 
toolroom lathes, and turret lathes. Ma¬ 
chine specifications are tabulated to fa¬ 
cilitate the selection of the lathe required 
for any desired application. South Bend 
Lathe Works, Dept. S7, South Bend, 
Indiana. — Gratis. 

Could It Be Made From Fiber? is a 
four-page folder which gives physical 
properties of vulcanized fiber, data on 
working this material, and a list of pos¬ 
sible uses for it as a satisfactory replace¬ 
ment for a wide range of metals and other 
materials which are now difficult to ob¬ 
tain for any purpose. Wilmington Fibre 
Specialty Company, Wilmington, Dela¬ 
ware. — Gratis. 


FdR SAFETY IN BLACKOiiTil 

AEGON U. V. RADIATION GLOW Both 
LAMP, will lMt 9000 hr*., 110V AO- T 

DC. Ideal ‘'exciter’* for luminous for 

points. m W 

LUMINOUS PIGMENT, lfc OUNCE 11,00 
mis with lacquer, ehellac, varnish ' .. 

or Summed water. Will slow 4 Postpaid 
bn. before “re-exciting”, 

Play safe In Blackout* it Dimoutsl Paint etepa, 
switch pistes, light pull cords, house numbers, 
your own signs, etc. with luminous paint. 

mw, mm ‘•s'KAag-i.rr* 


INVENTORS 

INDUSTRY NEEDS YOUR IDEAS NOW1 Manufac¬ 
turers are getting ready NOW for post-war salsa and 
production. Factories must havs product# to tabs up 
the slack after War orders stop. Oet our NEW 
PIUQB inventor’s beok today and valuable “Inven¬ 
tion Record” form. Act now. 

McMORROW irtd BERMAN, Registered Patent Attorney*. 
1759 Albee Building. Washington, D. O 
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!L ▼, LAMPS AND FLUORESCENT MATERIALS 

BFEcrnoscKim^^^jjnxR optical 

CATALOG ON REQUEST. 
laboratory Specialties, Inc., Wobaah, Indiana 


Owners of 

"Amahim telescope makinq” 

who have been bitten deeply by the 
hobby bug of glass pushing will find 
a competent guide to advanced mirror 
technique, flat making, eyepiece work, 
telescope drives, aluminizing, observ¬ 
atories, and many other aspects of 
the optical hobby in the companion 
volume 

“AMATEUR TELESCOPE 
MAKING-ADVANCED” 

This la • wholly different book 
from “Amateur Telescope Making** 9 

650 pages 559 illustrations 

Over 300JD00 words 

$5.00 postpaid, domestic 
$5.55 foreign 
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U West 40th St*, New York* N. Y. 
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TELESCOPTICS 


A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Editor of the Scientific American books "Amatew Telescope Making" 
and "Amateur Telescope Making-Advanced" 


M osquitoks m summer, and cold in 
winter. Most amateur astronomers 
put up with these troubles in observing 
because the construction of a wanned 
observatory room, such as those described 
by Porter and others in “A.T.M.,” is rela¬ 
tively formidable One such type is the 
turret te!escoi>e and of these there are 
now about half a dozen. One of them, 
warmed electrically, has just been con¬ 
structed by Hoelof Weertman, of Dutch 
descent, member of The Amateur Astron¬ 
omers Association of Pittsburgh, residing 
at Division Lane. Observatory Hill, Van- 
port, Pa., 25 miles north-west of Pitts¬ 
burgh (mailing address, R F.D. 1, 
Beaver, Pa.), and is shown in Figures 
1, 2, 3, and 4. This is a larger, heavier, 
more elaborate installation than the illus¬ 
trations at first suggest, the parts above 
the roof-line alone weighing 1500 pounds. 

The telescope itself, when examined 
closely, proves to be more conventional in 
type than the first glance suggests. It is 
a simple, ordinary Newtonian, 12 in 
aperture, an f/9, its 100-pound counter' 
weight being carried on an extension of 
the tube rather than in separate form. 
This makes the tube 14' long. There are 
no added reflections—no siderostat as, 
for example, at Stellafane’s turret tele¬ 
scope. This, of course, entails reversing 
the dome—toward the building as shown. 

In this type oi telescope the observer 
within the dome looks into an eyepiece 
which lies in the declination axis He 



Figure 1: firm Hu wait 


also stands within the polar axis, which 
is expanded into a big ring to permit his 
entrance into it. 

Starting at the bottom and working 
upward, as in the actual construction, 
we have in this telescope the following 
catalog of elements. 

A reinforced concrete foundation on 
bed rock. 

A hollow tile building of dimensions 
shown in Figure 4—narrow enough (56*) 
to permit the tube to reach the zenith on 
either side. 

A 2" plank floor and a 2" plank roof 
deck, the latter covered with tinned iron 
and painted. 

Inside the building a stairway, as 
shown (Figure 4) This is only 24" 
wide and is on the side nearer the reader. 
At its head is a trap door 24" wide, and 
heyond this a fixed section of platform 
also 24" wide The entering observer 



Figure 2: From the south 


pushes up the trap-door, climbs up on 
the fixed platform, lets the trap-door 
down, and thus is on a platform 33" 
wide and 48" long. There is ample room 
for two observers, but three’s a crowd. 
Well, sometimes. 

Surrounding the rectangular opening 
through the roof deck, where the dome 
emerges, a large, rectangular, horizontal, 
iron base, 51" by 33". 

Welded to this, four upright struts of 
2" pipe, to carry the tilted ring. 

Fixedly welded to these four supports, 
a 315-pound ring of 50" inside diameter, 
made of 3^" by 4>6" angle iron, and 
slanted at 49° 15'. The web space between 
the basal rectangle and the fixed ring is 
filled in with metal lath and plastered in¬ 
side and outside with 2" of concrete, 
through which there is a window (Figure 
2) 14" by 27". 

Bolted to the fixed ring, three 3%" 
ball-bearing rollers from automobile rear 
axle housings. 

Pressed on one of these three rollers a 
10" worm wheel to provide the friction 



Figun 3: From the north 


drive to rotate the dome (done by an 
automobile window crank). 

At right angles to these rollers, two 
4)4" thrust bearing rollers to prevent 
the movable ring and its attached tele¬ 
scope from slipping off 
A 215-pound movable ring of 3^" by 
4 V6" angle iron This carries the tele¬ 
scope, the dome, and the hour circle 
Welded on the movable ring a 2' length 
of 4" by 6" angle iron, as a base, and 
on this a square piece of 12" flange beam, 
stood on end. This unit carries the mount¬ 
ing for the tube, also a declination slip 
plate, eyepiece holder, holder for 
elliptical flat, declination and setting cii- 
cle. declination worm, and ball bearings 
A blueprint of these details may be had 
gratis from the owner. 

In its swing, or traverse, the eyepiece 
does not rise more than 1' above its 
lowest (E. and W.) positions. 

* On the above unit the tube, 14" inside 
diameter, built of 1" by 1" tee-bar 
straights and 1*4" by J4" by J4" hoops. 

At its upjier end the tulic carries a 
100-pound counterweight. 

Attached to the movable ring a dome of 
galvanized, riveted, sheet steel. Its in¬ 
terior is marked with latitude and meri¬ 
dian circles. Prominent stars and nebulae 
are indicated on it, with their R.A. and 
Dec., so that these and other landmarks 
can be found instantly. 

A 12 J4" mirror which, before silvering, 
was subjected to the criticism of Norbert 
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COMPLETE HIGH-GRADE KITS OUR SPECIALTY 

Bach kit hes two glut discs (correct i- 

thickness) tempered pitch* • ttcotted 
abrasive* (fewer may not give perfect 
wdcal surface). rouge, Inst ructions, 

FRBB ALUMINIZED DIAGONAL 
etc. When your mirror it finished* re¬ 
turn it to ui for FRBB test tod written 
report, by Dr. J. M. VURB* Opt. 

POLISHING end PARASOIIZING 



4* 

Kit 
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14.73 


(Pyre*, #4.001 
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ALUMINIZING 

A herder and brighter aluminum 
coating that it uniform and produce* 
a letting and superior reflecting sur¬ 
face. Guaranteed not to pool or 
blister. 

.12 Jl 

r .siJt 

nr.$s«oi 

Mirrors for Cameras. Range Finder* 
and other optical instruments. 
CATALOGUE. 


THE PRECISION OPTICALCO. 


K T1 PAST STP! ) T 


NEW Yt.MK. 


Redrawn bv Russell W. Porter 

Figure 4: Side alavation 

J. Schell, Beaver Falls, Pa., of off-axis 
and criss-cross off-axis telescope fame. 

When the telescope is not in actual use, 
the mirror is left in it covered by a 
latched lid. A 3' sack, like a big mail- 
sack (Figure 3), is drawn over the end 
of the tube as a protection against rain, 
and the tube is then turned mirror end up. 

The 300-pound tube unit, including the 
tube’s own 100-pound counterweight, is 
hung on one side of the movable ring. 
This is balanced by a 570-pound counter¬ 
weight mounted inside the dome opposite 
the telescope. 

In the photographs (Figures 1, 2, and 
3) are seen respectively: Weertman; 
Billy Weertman, Mrs. Weertman; Jx>hn 
Cool, Billy again, and at ground level, 
Mrs. Weertman again with Betty Tulip 
Weertman, Billy’s goat (not, however, a 
billygoat). All—especially Mrs Weert¬ 
man—assisted in the work, even Betty 
That is, when anybody made a mistake, 
Betty was the goat 

Weertman says the observatory once 
served as a fort. No sooner had he fin¬ 
ished the concrete doorstep than a "hali¬ 
tosis kitty” ambled up, drove him inside, 
and left ins or her footprints in the soft 
concrete. 

Altogether this is a notable telescope 

P artial silvering, sometimes spoken of 
as half-silvering, is sometimes desired 
for optical instruments. Accomplishing 
it by the familiar Brashear process often 
requires agility and involves an clement 
of uncertainty, since the silver ordinarily 
is deposited too quickly to permit calm, 
steady ~obsei vation and quantitative con¬ 
trol Two leaders of this department, Dr. 
Henry Paul, of the Norwich Pharmica! 
Company, a chemist, and Dr. Wilbur 
Silvertooth, of Paramount Pictures, Inc., 
a physicist—both amateur telescope mak¬ 
ers—have called to our attention a new 
method of partial silvering originally de¬ 
scribed in Industrial and Engineering 
Chcmtstry (May, 1942) by Robert D. 
Barnard, M.D., of The Chicago Medical 
School, as follows: 

"The surface should be cleaned with 
hot chromate sulfuric acid solution and 
thoroughly rinsed with distilled water. 
It is unnecessary to use the application of 


EARTH MOON AND STARS 

By FRID l. WHIFFLE 

Member of the Harvard College Ob¬ 
servatory staff presents authentic 
known facts on the planets, how the 
system holds together, the discoveries 
of Neptune and Pluto, determining 
the masses of the Earth and other 
bodies, the Earth as an abode of life, 
the Moon's influence on the Earth, 
observing the Moon, nature of the 
Moon; also on Jupiter, Saturn, Uran¬ 
us, Neptune, Pluto, Mercury, and 
Venus, and on Mars; also on origin 
and evolution —$2 60 postpaid 
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Surface Hardened 

ALUMINIZED 

Coatings 

are uniformly superior in refisitivity end 
improve the performance of telescope mtr 
rors, prisms, diagonals, camera mirrors, 
range finder mirrors and other optical front 
Hurfitc minors. 

These Surface Hardened Coatings art used 
in some of the largest observatones on 
mirrors which art famous throughout the 
world Have your mirrors coated with the 
best 
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Popular Illustrated 
Astronomical Monthly 
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gation. ror amateur astronomers — star chart* 
Gleanings for telescope makers, peg* las 
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TELESCOPE MAKERS . . . . 
Important Announcement! 

We have only a few more excellent 1" eyepieces. No other powers 
and no more eyepiece lenaea will be available until after the war. 
HOWEVER amateurs may make their own eyepiocoe of excellent 
quality using our Lens Grinder and fragments of mirror or wind¬ 
shield glass. You will find this as fascinating a hobby as the more 
common one of telescope mirror making. Our grinder can be driven 
by either e small motor or by hand with e “bow”. 

Revised hobbygraph "Lens Making" 300. 

Lens Grinder without motor #3.00 

We offer as in the pest advice end materials based on our 23 
years experience. Our #5.00 set consists of glass, abrasives* pitch, 
rouge* end instructions for making e 6” telescope. Alt materials 
are of Pierce quality and e supply of our famous #6 grit for 
finish grinding is included. This "super" abrasive materially 
shortens polishing time. 

Write for cotologne of mppliee, 

11 Harvard St. Springfield, Vermont 
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1? VERY ONE talks about aviation 
" and its importance in the fight 
for freedom, but few of us have the 
time to study aeronautics thoroughly. 
'That’s why alert Americans from all 
walks of life are reading AIR NEWS 
every month. In America’s only real 
picture magazine of aviation, they 
find the answers to every aviation 
question — revealed in photographs 
from every front—in special maps 
pointing to present and potential 
scenes of air combat—in accurate, 
understandable articles devoted ex¬ 
clusively to aviation. 
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for thinking adults who look behind 
the headlines. It covers civilian, com¬ 
mercial, and military aviation every 
montfi. You’ll find it at all good news¬ 
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caustic soda so often recommended. If 
a drop of distilled >yater will spread even¬ 
ly over the entire surface, it may be 
considered free from grease or Other or¬ 
ganic matter. 

"About a half liter of (1) a 10 percent 
silver nitrate solution containing one or 
two drops of concentrated nitric acid and 
of (2) a 10 percent solution of technical 
triethanolamine are conveniently made up. 
Both solutions will keep indefinitely. 

“The surface to be mirrored is placed 
face upward in a clean Petri dish of 
sufficient diameter to accommodate it. 
To 25 cc. of solution 1 in a large test 
tube are added 10 cc. of solution 2; then, 
with constant agitation, further additions 
are made of 2 or 3 cc. at a time, just to 
the point where the precipitate which 
forms on the first addition clears com¬ 
pletely The mixed solution is i>oured 
immediately over the object to be plated 
so as to cover it by a layer of at least 
0.25 inch. The deposition of silver begins 
within a few seconds. 

“For the half-reflecting surface required 
for interferometers, a layer of silver which 
transmits about as much light as it re¬ 
flects is ideal. Such a layer has a distinct 
violet tinge and appears within 10 min¬ 
utes at room temperature. 

“For completely reflecting surfaces, the 
immersion may last for 24 hours; this 
particular bath is unique in that the 
deposition seems to be continuous for that 
length of time. 

“The Petri dish gives good visual con¬ 
trol of the extent of plating, since 
deposition of silver occurs only on a sur¬ 
face, and not through the body of the 
solution. It is possible that the low 
surface tension of the triethanolamine 
may be responsible for this phenomenon. 

“When the desired thickness is de¬ 
posited, the plated object is taken from 
the bath, only the edges being handled.” 

Dr. Silvertooth, mentioned above, states 
that “We have used the method here at 
Paramount Pictures, Inc., with consider¬ 
able success, in preparing partial trans¬ 
mission films.” 

Dr. Paul, also mentioned above, sug¬ 
gests caution in adding nitric acid to 
as concentrated a solution of silver nitrate 
as is used in the Barnard Method—risk 
of explosion (sec warnings in "A.T.M.,” 
pages 412-415). In this, Dr. Barnard 
concurs. 

The triethanolamine needed is easily 
obtained through chemical supply houses. 

Replying to a private communication, 
Dr. Barnard emphasizes again that his 
method was devised particularly for par¬ 
tial transmitting surfaces, and points out 
that, for full reflecting surfaces which 
require a heavier coating, the original 
triethanolamine method developed by Pro¬ 
fessor M. Meltsner, of the College of 
the City of New York, described in 
U. S. Patent No. 1,988,764, is more 
suitable. "Difficulties will arise in the 
latter case," he writes, "and the direc¬ 
tions in the present article will have to 
be modified by using a much higher con¬ 
centration of triethanolamine, even up to 
a concentration of 90 percent Because of 
the difficulties encountered with the vari¬ 
ation in composition of commercial tri¬ 
ethanolamine solution now available, the 


method used in the cold# as I described 
it requires a certain amount o^maidpu-* 
fttibft for best results. Samples ol tri¬ 
ethanolamine containing a large amount of 
volatile alkyl amines (strong fishy odor) 
should be rejected, as should those with 
a large amount of chloride present. These 
do not appear to interfere with the Melts¬ 
ner Method as much, though the last 
^method is inapplicable to surfaces which 
cannot be heated." 

D rive, clean, simple, free from gadgets 
, and hickerpickers, made by N. J. 
Schell, 1019 Third Avenue. Beaver Falls. 
Pa., is shown in Figure 5. Asked to de¬ 
scribe it, Schell writes: 

“The drive is used with an equatorial 



figure 5: Schell’s drive 


which has for its upper polar bearing a 
large cast iron flange, or plate, which 
rolls on two ball-bearing rollers (Porter’s 
design, I believe). I found it would be 
necessary to re-build the whole thing if 
a worm-wheel was to be used, so tried 
using a thin band or belt of phosphor- 
bronze (continuous) which passes around 
both rollers and under the large flange 
This band is just taut when the weight is 
on it. 

“The band is pulled by a screw of 12 
threads per inch, by means of a nut which 
has a yoke over the top—the band passing 
between the top of the nut and the yoke 
An eccentric pin or shaft enables the 
band to be clamped firmly to the nut at 
any point, a simple wrench turning the 
eccentric pin, as shown. When not 
clamped, the band can slide freely as the 
mounting is moved in right ascension. 

“The drive begins with a 12-watt Tele- 
chron motor which is enclosed in a box 
below the main plate, continues through 
a train of helical gears in the narrow box 
at the right, terminating in the screw 
The knobbed wheel on the gear box is 
a clutch to disengage the gears, which is 
necessary in order to run the nut back 
on the screw after it has traveled from 
left to right This takes only a minute or 
so and, as it takes about three hours for 
the nut to travel the length of the screw, 
a single resetting will take care of an 
entire evening. 

“The whole assembly, with the excep¬ 
tion of the band, is in one piece and is 
attached by the single bolt shown just 
below the wrench (the pin and yoke are 
first slipped off, however, and the band 
remains on the mounting). The base of 
the assembly is l A* steel plate. The bar 
below and parallel to the screw serves the 
dual purpose of tie-rod and guide for the 
nut. 

"There is no claim for originality in 
this design." 
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WEARING new battle helmets, mem 
bers of the merchant crew and Navy 
armed guard aboard ship practice 
operating a 20 millimeter gun. The 
crew member in the center of the 
picture is removing an empty magazine 
from the gun; the one at the right is 
prepared to hand over a new one. The 
canvas bag beneath the magazine 
catches the empty shells. U. S. Navy 
Official Photo 
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50 Years Ago to 
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(Condensed From Issues of December, 1892) 


CANAL—“At a recent New Orleans convention, which was 
attended by prominent business men from many sections of the 
country, the main effort was to bring to bear upon Congress 
sufficient influence to secure government aid in building the 
Nicaragua Canal.” 

STILL BAFFLING—“One of the subjects of invention which 
seem to have baffled inventors for many years is a practical 
cotton harvester. . . To a large extent, cotton planters in the 
South have been hampered by the difficulty in obtaining labor 
at the right time, and, as a result, serious losses have followed; 
but at length a machine has been perfected which may reduce 
cotton harvesting to a certainty. To run this machine, two men 
and a single team are required. It will harvest from 5,000 to 
6,000 pounds of cotton per day at a cost of $3 to $4, as against 
forty men picking not over 150 pounds each per day at a cost of 
$30. . . The machine consists of a frame suspended on ordinary 



wagon gear and inclosed in wire cloth Within the frame are 
journaled two series of vertical shafts, upon which are placed 
beaters having spring arms. Through the bottom of the frame 
extends a slot, through which the stalks of the cotton plants 
•'ass. In the bottom of the frame arc arranged conveyors which 
carry the cotton beaten from the plant rcarwardly and up¬ 
wardly, and deliver it to bags attached to the elevators at the 
rear of the machine. . . One of these machines has been in 
operation this season in Alabama, yielding the results we have 
described above.” 

INFUSIBLE—“Magnesia, formerly chiefly valued on account 
of its medicinal properties, has recently risen into great com¬ 
mercial importance, owing to its infusibility and its employment 
as a lining for converters used in the basic process of steel 
manufacture.” 

FALLING—“A fall, as a rule, injures a drunken man much 
less than a sober one, because, the controlling power of the 
mind being rendered nil through intoxication, the body falls 
as an inert mass, and thus the chances of injury are lessened, 
for, strange though it may appear, it is no less a fact that the 
most numerous cases of injury arising from a fall are caused 
by the effort, voluntary or otherwise, to avert the consequences, 
thus straining the muscles and tendons.” 


BALLOONING—“A very interesting balloon ascension took 
place at the end of the month of October. Mr. Mallet started at 
6 o’clock in the evening of Sunday, October 23, in a balloon of 
28,660 cubic feet capacity. . . . The balloon touched earth in the 
midst of a snow storm at half past 6 o’clock in the morning of 
Tuesday, October 25. The trip lasted 36 h. 30 m. No balloon 
has, up to the present, remained so long in the air.” 

YESTERYEAR—“The National Association of Carriage 
Builders held their 20th anniversary recently in Buffalo, New 
York. Among the subjects treated a particularly important one, 
and interesting in view of the general movement for the advance 
of technical education, related to the establishment of a carriage 
builders’ technical school. . . Carriage building is rapidly devel¬ 
oping and bids fair to become a true profession. The past year 
has witnessed remarkable results obtained by the introduction 
of ball bearings and pneumatic tires on racing wagons, and it 
is hard to believe that the day is not near at hand when vehicles 
of luxury will be thus equipped.” 

MATCHES—“If the worthy gentlemen who control a monopoly 
of the trade in matches in the United States will give ear to 
reason, they will improve the quality of their product, even if 
in so doing they have to sacrifice a tithe of their present profits. 
Some of the matches now sold are a nuisance because of their 
unreliability, while others arc a constant source of danger to 
property, if not to life, even in the hands of careful people. A 
portion of these latter drop a portion of the inflammable com¬ 
position invariably, and if it happens to light on combustible 
material, a fire is pretty sure to result.” 

BRITISH NAVY—“By the launch of the Revenge from the 
works of Messrs. Palmer’s Shipbuilding and Iron Company, 
J arrow, on the 3d of November, and the floating of the Royal 
Oak from her building dock at Messrs. I^aird’s establishment, 
Birkenhead, the fighting strength of the British navy has been 
materially increased. These vessels belong to a class of eight, 
provision for the construction of which was made in the Hamil¬ 
ton Defense act of 1889, and they are considered on all hands 
to be, as regards strength and power for battle, superior to any 
first-class battle ships possessed by foreign powers.” 

ELEVATED—“In the early days of New York elevated rail¬ 
ways the man who appears to have most highly appreciated 
their value and foresaw their great future was Mr. Jay Gould, 
a Wall Street broker. lie bought out the Tilden and Field 
interests and so gained control of the works. The roads are 
admirably managed, and their extension in various directions 
would greatly add to the public convenience ” 

COLOR PHOTOGRAPHY—“M. Lippmann has been pursuing 
with energy his investigations into color photography. He says 
that ‘on the layers of albumino-bromide of silver rendered 
orthochromatic by azalinc and cyanina, I obtained very brilliant 
photographs of spectra. All the colors came out at once, even 
the red, without the interposition of colored screens, and after 
an exposure of from five to thirty seconds.’ He submitted 
photographs of stained glass windows, draperies, oranges, 
and a parrot, taken by electric light with five to ten minutes’ 
exposure, in which the color is noticeable as well as the 
form.” 
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CENSORSHIP 

To the foreign readers of Scientific American there 
is due an explanation of certain oddities which they have 
recently seen in these pages; to our domestic reader group 
there is inherent interest in this explanation regarding 
one of the many difficulties which war places on th$ pub¬ 
lication of a magazine. The oddities referred to consisted 
of blank spaces in the editorial content of the magazine, 
sometimes only a few lines in extent, sometimes full pages 
and more. In these spaces, from which certain articles 
had been deleted, there appeared a statement to the effect 
that the material originally scheduled for these spaces was 
not approved for export by the Office of Censorship. 

Compulsory censorship? Restriction of the freedom of 
the press ? Not exactly, in this case, but, rather, a censor¬ 
ship set up for a war purpose and being carried on by 
a group of men who are doing it with a commendable sense 
of the responsibility which has been vested in them. 

After the editor has made his selection of articles, and 
has carefully combed it for possible offending material, it 
is submitted to the Technical Data Division of the Board of 
Economic Warfare. r i this division there has been set up a 
staff of experts in various fields whose job it is to go 
over the submitted material and to judge whether or not it 
complies with the general rui^s If it does, these experts 
pass it on to the Office of Censorship where *the material is 
once more reviewed. If it again passes the official scrutiny, 
a license is issued to the publisher and he is permitted to 
export the material—to send it out to his foreign sub¬ 
scribers. 

But suppose the two groups of governmental officials men¬ 
tioned above do not agree with the editor’s selection? Then 
the license is issued with restrictions: The offending mate¬ 
rial must be "excised** from all copies that are to be mailed 
abroad. How to excise it is left up to the publisher’s judg¬ 
ment. In the cases with which Scientific American has 
been specifically concerned, the directive for excision was 
not received until nearly press time. Thus the* decision 
was made to run the material in those copies intended for 
domestic consumption and to lift the type and run blank 
spaces, with the notice mentioned above, in those copies 
to be sent out of the country. So far this has been done in 
two issues. 

That, in essence, is the mechanics of the only compulsory 
censorship which has so far been placed on the press of 
the United States. It concerns only export copies, and 
therein lies the obvious futility of it all. We have not been 
reading too many spy stories or seeing too many movies 
when we state that it is our belief that every copy of 
Scientific American and of every other semi-technical 
and technical publication in the United States is carefully 
scanned, in this country, by foreign agents. This they do 
regularly, regardless of whether or not a single copy of a 
single informative publication is ever placed in the foreign 
mails by its publisher. 

We are not alone in our opinion regarding the efficiency 
of the enemies' information collection systems. We have 
talked to many men directly concerned with the problems 


of censorship and, almost without exception, they agree 
that technical information originating in the United State** 
could possibly reach enemy hands long before it could evei 
get there as a result of copies of magazines being mailed 
to foreign addresses. (The reader should bear in mind 
of course, that no magazines can be transmitted to enem> 
countries, to enemy occupied or controlled territory, o» 
even to certain countries contiguous to enemy nations.) 

Yet these men of the Board of Economic Warfare arr 
carrying on faithfully in a thankless job. They are con 
stantly at swords’ points with publishers; they are alway* 
open to the suspicion that they are playing favorites. Yet 
they discharge their duties as they see them. Although 
they are the men who "make holes’’ in our copies intended* 
for export, we have the greatest of respect and the greatest 
of sympathy for them in an unenviable position. 

Our only hope is that someday there will come a com 
plete realization of the futility of the present export censor 
ship and that these technicians who now spend their day* 
poring over page proofs will be released from this tediou* 
process, to turn their technical talents to more fruitful 
fields of endeavor.— A.P.P. 

WHERE STAND THE VITAMINS? 

W here do vitamins stand today in sound, conservative 
scientific and medical circles? 

Now and then the American Medical Association issuer 
official reports in which subjects—some of them not neces 
sarily brand new—are weighed and sifted just as if the> 
were new. That is, detachedly. A recent report of the As¬ 
sociation’s Councils on Pharmacy and Chemistry and on 
Foods and Nutrition thus deals with the vitamin mixture* 
available in prepared form—capsules or tablets. 

First, the Councils find that prolonged deprivation 01 
vitamins does produce a variety of diseases. Advice to the 
physician dwells on treating these diseases first with s 
food diet rich in vitamins, but does not condemn or even 
look askance at supplementing the diet with appropriate 
vitamin preparations. 

Still unremedied, the Councils find, is the fact that some 
of the vitamin mixtures are badly balanced—enormou* 
doses of Vitamins A and D and relatively insignificant 
amounts of riboflavin (B f ). For the adult, the minimum 
daily requirement of vitamins it recommends is: Vitamin A 
4000 U. S. P. units; B,, 1 mg.; riboflavin, 2 mg.; C, 30 mg. 
D, 400 U. S. P. units. It also asks for more informative 
labeling and for restrictions, of advertising claims. 

These are total vitamin intake requirements. If the lay 
man who is not under a doctor’s care can obtain all of these 
direct from his diet, we shall not become a nation of pill 
gulpers.— A.G l. 
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B y the time he was 21 years old 
Edgar Staley Gorrell had accumu 
lated a diploma from Baltimore City 
College, a B.Sc. and a lieutenancy 
from West Point, and an insatiable* 
lesire to learn all there was to knovt 
tbout aviation. During the next eight 
/ears of his extremely active life, the 
/oung officer not only satisfied his ap¬ 
petite for knowledge of flying, but he 
ilso acquired an M.Sc. from Massa¬ 
chusetts Institute of Technology, a 
olonel’s commission in the Army, the 
Mexican Punitive Expedition medal, 
the British D.S.O., the French Legion 
of Honor, and the Victory and Dis¬ 
tinguished Service medals from his 
*iwn country. 

These awards are readily under¬ 
standable when it is known that after 
two years in the infantry, the youthful 
lieutenant transferred to the Aviation 
Section, Signal Corps (now the Army 
\ir Corps) as early as 1914, went with 
Pershing into Mexico, and was sent 
to Europe in 1917 as a member of the 
Bolling Commission to help determine 
what aerial material should be pro¬ 
duced in the United States and what 
produced abroad. From that start he 
moved to Chief Engineer Officer of 
\ir Service of the A.E.F., and in the 
course of serving on all five fronts he 
became successively Assistant Chief 
•if Staff and Chief of Staff of our ex¬ 
peditionary air forces. 

In 1920, at the ripe old age of 29, 
he resigned from the Army with the 
rank of Colonel, and for the next 15 
years the automotive industry claimed 
his close attention. However, in 1936 



EDGAR STALEY GORRELL 


the scheduled airlines, agreed that their 
industry needed as a “czar” a man 
with practical flying experience, ex¬ 
ecutive and diplomatic ability, scien¬ 
tific background, and general knowl¬ 
edge of aviation. Colonel Gorrell was 
chosen for this position and became 
president of the newly organized Air 
Transport Association of America. 

Since then the head of the Air 
Transport Association has been a busy 
man. He averages 100,000 miles a 
year on the airlines, writes one or 
more dynamic pamphlets or speeches 
a week. When he is in his Chicago 
office—and that has totaled as little as 
65 days out of a year—his rapid-fire 
dictation keeps two, sometimes three 
stenographers well occupied. His is 
a powerful, constructive force in pub¬ 
lic relations, and his absolute fetish 
toward safety and accuracy has been 
successfully transmitted to every mem¬ 
ber of the industry, as attested by the 
records. 

Now past the half-century mark, 
whatever the Colonel does, he still does 
with all his might, be it work, swim¬ 


ming, collecting odd bits of Lake 
Michigan driftwood, or gardening at 
his home in Lake Forest, Illinois. In 
the latter, Mrs. Gorrell, who is an 
aviator in her own right, joins in keen 
competition. There is a third Gorrell 
11-year old Peter, whose laudable am 
bition is to emulate his Dad, and who 
is the pride of the Coloners little 
“regiment.” 

Probably the achievement of which 
he is most proud was his membership 
on the Army Air Service Investigat 
ing Committee of 1934, for it was from 
the deliberations of that body that the 
G.H.l. Air Force was created (thr 
Colonel’s idea), and from which much 
of a constructive nature with respect 
to military aviation has been accom 
plished. Add to this the fact that 
Colonel Gorreirs views and comments 
since his association with the Air 
Transport Association have contrib 
uted much to the background for legis¬ 
lative and administrative action in civil 
flying, and it is easy to see why he 
has been termed the “spark-plug” ot 
our civil aviation industry. 
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NAVY SKY-FI6HTERS 

Aircraft of the United States Navy 

WALTON L. ROBINSON 


M odern naval warfare is three- 
dimensional; gone forever are 
the days when sea fighting was re¬ 
stricted to encounters between surface 
ships. The navies of today fight on the 
sea, in the air above, and in the waters 
beneath. Relative strength can no 
longer be calculated by the simple 
process of totaling Ions and guns; new 
weapons—the mine, the torpedo, the 
submarine, and the airplane — have 
made their appearance, adding many 
complex and unpredictable factors to 
the art of sea warfare. 

Latest of these weapons is the air¬ 
plane, an American invention which 
appeared just after the turn of the 
century. A few years later in World 
War I, planes were employed with 
some effect in the military operations, 
but they had little influence on the 
war at sea. It was not until the years 
immediately following the 1914-18 
conflict that the possibilities of naval 
aviation began to be fully realized, 
and then only by the most rabid air 
enthusiasts. Like most pleaders for 
some special weapon, however, they 
overstated the case for the plane, 
blandly declaring that it had made 
battleships obsolete and would even 
abolish navies altogether. Actually, the 
plane has done nothing of the sort, 
but it has quite definitely established 
itself as another and absolutely essen¬ 
tial weapon of naval warfare. 

The United States Navy was one of 
the first to recognize the potential 
value of aircraft and today possesses 
what is generally conceded to be the 
finest air service of its kind in the 
world. Our naval planes are as good 
as or better than those of any other 
nation, while the training and morale 
of our fliers ar^ unsurpassed. This 
very satisfactory state of affairs is no 
matter of luck; rather, it is the result 
of a long and* painstaking develop- 
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• Following the series of five analytical 
articles on battleships, aircraft carriers, crui¬ 
sers, destroyers, and submarines of the 
United States Navy is this clear and concise 
description of our naval aircraft. We pro¬ 
pose to follow these six inter-rcloted Navy 
features with a comprehensive article on the 
tactical usage of each branch of our naval 
fighting forces, as soon as it is approved for 
publication by the proper authorities. The 
previous articles appeared in our issues for 
May, August, September, October, and 
November of this year .—The Editor. • 

ment which really began in July, 1921, 
with the creation by Congress of the 
Navy’s Bureau of Aeronautics. Rear 
Admiral William A. Moffett was the 
first Chief of this bureau; he remained 
in office until his untimely death April 
4, 1933, in the crash of the rigid air¬ 
ship Akron. Under his direction our 
naval air arm developed rapidly and 
established many speed and altitude 
records. Three aircraft carriers were 
also commissioned—the old Langley, 
formerly a navy collier, and the Lex¬ 
ington and Saratoga, converted during 
construction from their original bat¬ 
tle cruiser design. The U.S.S. Ranger, 
our first ship laid down as an air¬ 
craft carrier, was launched a few 
weeks before Admiral Moffett’s death. 

T he various types of planes used by 
the Navy are officially designated by 
a system of letters and numerals. An 
initial letter or letters indicate the 
function or class of the plane; a fol¬ 
lowing numeral, if present, indicates 
the model; and a final letter, the manu¬ 
facturer. Following this group and 
set off by a dash is a numeral indicat¬ 
ing the series or modifications of the 
model. Thus the designation PBY-1 
indicates that the plane is a P (Patrol) 
B (Bomber) Y (Consolidated) -1 
(First model). Any minor alterations 
to this basic design, such as slight 


changes in structure or armament, 
would make the new model a PBY-2. 
An entirely new patrol-bomber model 
built by the same manufacturer would, 
on the other hand, be designated a 
PB2Y-1. A modification of this model 
would be a PB2Y-2. 

The letter “X” preceding a designa¬ 
tion indicates that the model is ex¬ 
perimental. This “X” is discarded when 
the plane goes into production. The 
letter “V.” indicating “heavier-than- 
air” craft (as distinct from "Z,” 
employed to designate “lighter-than- 
air” craft—blimps and rigid airships), 
is placed before the functional letter 
or letters when referring to classes of 
planes or abbreviating the names of air 
squadrons, but is omitted from the 
designations of individual models, as 
in the examples given above. Thus 
patrol-bombers in general are spoken of 
as VPB’s, while ‘‘Patrol Squadron 
Eleven,” for example, is rendered VP- 
11, the second functional name and 
its corresponding letter being dropped. 

O n October 1, 1941, two months 
before Pearl Harbor, the United 
States Navy had on hand a grand total 
of 4862 aircraft An additional 5832 
planes were on order under the Ex¬ 
pansion Acts of 1940-41, which had 
authorized a strength of 16,000 air¬ 
craft. This total was subsequently 
increased to 27,000 planes, while the 
Emergency War Program, which fol¬ 
lowed our entry into hostilities, pro¬ 
vided for some 60,000 naval aircraft of 
all types. Only combatant aircraft— 
fighting, scouting, bombing, torpedo, 
observation, and patrol planes—will 
be discussed, however, as they are 
the ones which exercise a direct in¬ 
fluence on and actively participate in 
naval operations. 

These aircraft are of three very dis¬ 
tinct types: landplanes, which operate 
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Grumman Wildcat Fighter (XF4F-3) above the clouds 


from aircraft carriers or land bases; 
seaplanes, which are carried by battle¬ 
ships and cruisers, being flown off 
from them by means of catapults; and 
flying boats, operating from coastal 
bases, advanced shore bases, or tenders. 
Carrier-based aircraft are the fighting 
(VF), scout-bombing (VSB), and 
torpedo-bombing (VTB) planes. Sea¬ 
planes are mostly of the scout-obser¬ 
vation (VSO and VOS) type, while 
the big flying boats are all of the 
patrol-bomber (VPB) type. 

The VF’s, or fighting planes, are the 
Navy's smallest and speediest comba¬ 
tant aircraft. These single-seaters 
have two distinct missions, one defen¬ 
sive and the other offensive. Their 
primary mission is defensive: to se¬ 
cure control of the air above combat 
areas and to protect friendly planes 
and ships by destroying hostile fight¬ 
ers, bombers, torpedo planes, and other 
aircraft. Their secondary and offen¬ 
sive duties consist of attacking enemy 
surface warships, submarines, shore 
installations, and their exposed per¬ 
sonnel with machine-gun fire, small 
cannon, and light bombs. 

Our fighting planes in service are 
the products of three well-known air¬ 
craft manufacturers: the Brewster 
Aeronautical Corporation, the Grum¬ 
man Aircraft Engineering Corpora¬ 
tion, and the United Aircraft Corpora¬ 
tion. Their respective identification 
letters are A, F, and U. All of the 
Navy’s fighting planes, as well as 
most of its other combatant aircraft, 
are powered by either Pratt & Whit¬ 
ney or Wright radial air-cooled en¬ 
gines developing from 450 to 2000 
horsepower on the take-off. A few 
scout-observation models, however, 
have a Ranger in-line air-cooled en¬ 
gine. 

inuring 1937-40 three improved mod- 
^ els of the Grumman F2F-1 biplane, 
the F3F-1, F3F-2, and F3F-3 entered 
service. The F3F-2 and F3F-3 models, 
fastest of the group, have a top speed 
of only 270 miles per hour. The last 
two-winged fighters built for the Navy, 
all of these planes are now obsolete 
and mostly employed as combat train¬ 
ers. 

In 1940 Grumman delivered its first 
monoplane fighter—the twin-engined 
experimental Skyrocket or XF5F-1, 
which is powered by two 1200-horse- 
power Wright Cyclone engines. The 
greatest secrecy surrounds this plane, 
but it is known to be in the 400 miles 
per hour class. The Navy has not an¬ 
nounced production contracts for the 
model, which, as a result of exhaustive 
tests, is believed to be undergoing 
considerable modification. 


Other fighters delivered in 1940 
were the Brewster F2A-l’s or Buffa¬ 
loes. Powered by a 950-horsepower 
Wright, they have a top speed of 330 
miles per hour and a cruising range of 
1000 miles. Forty-two of them were 
released to Finland in 1940, being 
replaced by an equal number of im¬ 
proved F2A-2’s. 

In 1941 Grumman delivered its 
F4K-3’s and F4F-3A’s (Wildcats), 
while Brewster completed its F2A-2’s 
and F2A-3’s (Buffaloes). The Wild¬ 
cats are powered by a 1200-horsepower 
Pratt & Whitney Twin-Wasp engine 
for a top speed of about 350 miles per 
hour. They have a cruising range of 
about 1150 miles and a service ceiling 
of 28,000 feet Their equipment in¬ 
cludes bullet-proof gas tanks and ar¬ 
mor protection for the pilot. 

'flic Buffaloes have a 1200-horse¬ 
power Wright engine for a miximutn 
speed of 360 miles per hour They 
arc credited with a range of over 
1400 miles and a 30,000-foot ceiling. 
Armament comprises four .50-caliber 
machine guns and two 100-pound 
bombs. The F2A-3’s are generally sim¬ 
ilar to the F2A-2’s except for their 
folding wings. Seveial hundred of 
them were supplied to Britain and 
the Netherland East Indies during 
1940-41. 

Latest Navy fighters, delivered this 
year, are Grumman’s F4F-4’s and 
I r 4F-4B’s and the Vought-Sikorsky 
(United) F4U-l’s. All data regarding 
the new Wildcats are restricted, but 
some details of the F4U-l’s (Corsairs) 
have been released. These planes, spe¬ 
cially designed for carrier use, have 
an 18-cylinder Pratt & Whitney 
Double-Wasp engine rated at 2000 


horsepower on the take-off and giving 
a top speed of around 400 mp.h. at 
35,000 feet. They are generally con¬ 
sidered to be the Navy’s best fighting 
planes, particularly for high altitudi 
work. 

Qcout-bombing planes (VSB’s) are 
^ the most numerous carrier-based 
type As their designation implies, 
these two-seaters are intended for 
either scouting or bombing duties. As 
scouts they carry additional fuel in 
auxiliary tanks hung from their bomb 
racks, while as bombers some of them 
can carry a ton of high explosives. In 
recent years the VSB’s have been 
built by Brewster, Vought-Sikorsky, 
the Curtiss-Wright Corporation, the 
Douglas Aircraft Company, Incorpor 
ated, and the Naval Aircraft Factory. 
Identification letters of the last three 
builders are C, D, and N respectively. 

In 1938 Chance-Vought completed 
a number of monoplane scout-bombers 
—the SB2U-l’s. Two more series of 
the model, the SB2U-2 and SB2U-3, 
were delivered in 1939-41. Named 
Vindicators, all three groups are pow¬ 
ered by an 825-horsepower Pratt & 
Whitney Twin-Wasp Junior giving a 
speed of 257 miles per hour. Their 
cruising range is 700 miles. Further 
details have not been released for 
publication. 

In 1938-39 Curtiss delivered two 
series of biplanes—the SBC-3’s and 
SBC-4's. The former have a maxi¬ 
mum speed of 220 miles per hour, 
while the latter can do 235 miles per 
hour. Both groups are now obsolete 
and mainly employed for combat train¬ 
ing. The newest Curtiss scout-bombers 
and the best the Navy has, are the 
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SB2C-l’s (Helldivers), very fast and 
heavily armed monoplanes specially 
designed for dive-bombing attacks. 
Few details concerning them have been 
released, but it is understood that they 
are powered by a 1750-horsepower 
Wright Double Row 14-cylinder en¬ 
gine giving a speed in excess of 300 
miles per hour. They are equipped 
with internal bomb stowage. 

P ur series of Douglas Dauntless 
scout-bombers (SBD-1, -2, -3, and 
3A) were delivered in 1941. All of 
them are monoplanes of very similar 
design. Powered by a 950-horsepower 
Wright, they have a top speed of 260 
miles per hour and a cruising range of 
about 1000 miles. Their armament in¬ 
cludes two .50-caliber machine guns 
and several 500-pound bombs. 

The Naval Aircraft Factory also 
completed a number of VSB’s during 
1941. Designated the SBN-l’s, they 
are generally similar to the old Brew¬ 
ster SBA-l’s, now out of service. 
Their maximum speed is 285 miles 
per hour. Although built and classed 
as scout-bombers, they have served 
on occasions as carried-based VTB’s 
( torpedo-bombers). 

•the only Brewster scout-bombers at 
■ present in service are the SB2A-1 
Buccaneers, the first of which were 
delivered this year. As in the case of 
the latest Curtiss VSB’s, details con¬ 
cerning the Buccaneers are restricted. 
It is believed, however, that they have 
very similar characteristics to the Hell- 
divers. 

Some of the Navy's older bombing 
planes, designed primarily for dive- 


bombing attacks, are classed simply as 
VB’s (bombers). In recent years these 
planes have gradually merged into the 
scout-bomber type described above. 
Torpedo-bombing planes (VTB’s) are 
the Navy's heaviest carrier-borne air¬ 
craft and probably its most effective 
weapon for striking heavy aerial blows 
at the enemy’s large naval units. 
Whenever possible, they make their 
torpedo attacks from low altitudes and 
close to the target. On bombing mis¬ 
sions they remain at high altitude 
and drop armor-piercing or demoli¬ 
tion bombs on warships and shore 
objectives. 

The Douglas TBD-l’s (Devasta¬ 


tors), the first of which entered serv 
ice in 1938, are three-seat monoplane* 
with an 850-horsepower Pratt & Whit¬ 
ney Engine. Their top speed is 225 
miles per hour and their cruising 
range 1000 miles. They can earn 
either a torpedo or a ton of bomb* 
Newest torpedo-bombers are thr 
Grumman TBF-l’s (Avengers) 
which have a speed of 270 miles per 
hour, a cruising range of 1400 miles 
and a ceiling of 20,000 feet. They dealt 
the Japanese Navy some very hard 
blows at Midway. 

S cout-observation planes are offi 
daily divided into two types: VSO 
and VOS. When ship-based, both 
types are fitted with landing floats 
but these can be quickly replaced b> 
wheel gear when desired. The VSO’* 
are primarily scouts, operate from 
cruisers, and have folding wings to 
facilitate their stowage in hangar* 
aboard ship. The VOS planes have* 
rigid wings and are carried by battle 
ships, whose gunfire they observe o? 
“spot,” thereby increasing both th# 
accuracy and range of the big guns 
All of our battleships carry three V05 
(observation) planes, while most ot 
our cruisers accommodate four to si> 
VSO (scouting) planes. 

Curtiss, Vought-Sikorsky, and th« 
Naval Aircraft Factory are the builder* 
of our VSO-VOS planes at present 
in service. In 1937-39 Curtiss deliv 
ered three scout-observation models 
SOC-1, -2 and -3. A fourth model 
SOC-4, was delivered to the Coast 
Guard. Biplanes with a speed of about 
165 miles per hour, they are nov 
obsolete. Latest Curtiss scout-observa 



Vooght-Sikorsky training skip (OS2U-1) about to toko off 
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Consolidated Catalina (PBY-2) patrols Hit coast 


tion plane is the S03C-1 (Seagull), a 
two-seat monoplane powered by a 520- ‘ 
horsepower Ranger inverted Vee air¬ 
cooled engine giving a top speed of 
200 miles per hour. 

Vought-Sikorsky recently delivered 
three VOS models: the OS2U-1 and 
OS2U-2 in 1941, and the OS2U-3 this 
year. These planes, known as King¬ 
fishers, have a 450-horsepower Pratt 
ft Whitney Wasp-Junior engine giving 
them a 200 miles per hour speed. 
They are the Navy’s standard observa¬ 
tion planes. 

The Naval Aircraft Factory in 1940 
completed a VSO model, the SON-1, 
and this year delivered its OS2N-1 
observation plane. The former, a low 
speed biplane, is now obsolete. The 
latter, however, is practically a dupli¬ 
cate of the Vought-Sikorsky King¬ 
fishers described above. 

Patrol-bombing planes (VPB’s) are 
the largest aircraft in the naval serv¬ 
ice. Known as the “Eyes of the Fleet,” 
their primary mission is long-range 
reconnaissance from shore bases or 
aircraft tenders and the protection of 
convoys from submarine attack. Their 
secondary mission is to operate against 
enemy ships or shore establishments, 
in which case they carry bombs, tor¬ 
pedoes, or mines instead of maximum 
fuel load. Fitted with bunks and cook¬ 
ing facilities, they can operate for 
extended periods from small tenders 
or advanced bases. All of them are 
dying boats and some have reversible- 
pitch propellers for maneuvering afloat. 

|u| ost of our patrol-bombers have 
been built by the Consolidated 
Aircraft Corporation and the Glenn L. 
Martin Company. The former’s PBY-1 
Catalina monoplanes date from 1937. 
Weighing nearly 14 tons, they are 
powered by two Pratt & Whitney 
1050-horsepower engines for a speed 
of 200 miles per hour. Their cuising 
range is about 4000 miles and their 
ceiling 25,000 feet. They can carry two 
torpedoes or two tons of bombs and 
require a crew of seven. Four improved 
series, the PBY-2 through PBY-5, 
were delivered during 193841. The 
last two models weigh 15 tons and 
have 1200-horsepower engines. This 
year a number of PBY-5 A amphibians, 
designed to alight on land or in the 
water, were delivered. 

In 1938 Consolidated completed its 
first four-engined plane, the XPB2Y-1. 
\fter exhaustive tests, this experiment¬ 
al type passed into production as the 
PB2Y-2. First delivered last year, 
these giant Coronado aircraft weigh 
30 tons, are powered by four 1200- 
horsepower Pratt ft Whitneys, and 
have a range of some 5000 miles. They 


carry six or more tons of bombs and 
a crew of nine. 

The Martin company delivered its 
first patrol-bombers in 1941. These 
planes, the PBM-l’s (Mariners), 
weigh 20 tons and have a pair of 
Wright Cyclone 1200-horsepower en¬ 
gines for a speed of 225 miles per hour. 
A crew of seven and two 21-inch tor¬ 
pedoes or several Ions of bombs are 
carried. 

This year Martin completed the 
huge Mars or XPB2M-1, a 70-ton 
patrol-bomber with four 2000-horse¬ 
power 18-cylinder Wright Duplex 
Cyclone engines. This great flying 
boat has a range of over 7000 miles, 
requires a crew of 11, and can carry 
four torpedoes or a very heavy bomb 
load As a transport she can accom- 


HIGH-0UTPUT ENGINE 
Uquld-Oooltd, For 
Uto by Navy 

In an announcement foretelling a 
revolutionary change in naval aircraft 
design, the Navy disclosed recently the 
development of a huge new liquid- 
cooled aviation engine approaching 
2000 horsepower. 

If the Navy’s use of this extraordi¬ 
nary powerplant, developed by the Ly¬ 
coming Division of The Aviation Cor¬ 
poration, follows the same general line 
of airplane construction adopted by the 
Army with liquid-cooled engines, then 
a new series of naval fighter craft, 


inodate 150 fully equipped soldiers 
Some observers regard the Mars 
which is still very much in the ex¬ 
perimental stage, as ideally fitted for 
the regular bombing of Japan. 

These, then, are our Navy’s com¬ 
batant aircraft in service or in pro¬ 
duction. Upon them we must depend 
for some time to come. New and great¬ 
ly improved models will doubtlessly 
appear in due course, but for the pres¬ 
ent such excellent aircraft as the Wild¬ 
cat and Corsair fighters, the Hell- 
diver and Buccaneer scout-bombers, 
the Devastator and Avenger torpedo- 
bombers, the Seagull and Kingfisher 
scout-observation planes, and the Cata 
lina, Coronado, and Mariner patrol¬ 
bombers must form the backbone of 
our hard-hitting Naval Aviation. 


faster and more powerful than am 
now on first-line duty, is in the mak 
ing. 

Official silence cloaks both the per 
formance figures and future uses oi 
the new engine The formal announce 
ment that it had been completed and 
placed on contract described it only a* 
“considerably larger than any othei 
liquid-cooled aircraft engine now in 
production,’’ with power sufficiently 
great “as to compare favorably with 
that of the largest type aircraft engine 
presently in use.” 

The largest known air-cooled air 
craft engines now used by the Navy 
are the 2000-horsepower units on the 
giant flying boat Mars . 
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SCIENCE IN INDUSTRY 


A Chemist Looks At Research 

Development Cost Comparisons Reveal the General Value of 
Research for Many and Varied Industries 


EUGENE AYRES 

Staff Chemist of the Oulf Research 
and Development Company 


I T is a curious circumstance that re¬ 
search, which is the most scientific 
of all pursuits, should be one of the 
most difficult to evaluate in dollars 
and cents. Those of us who are en¬ 
thusiastic about research are apt to 
refer to its value in most general 
terms. We say it is valuable because of 
this and because of that—all abstract 
qualities—much as we would define the 
value of honesty as a business asset. 

Lord Kelvin is often quoted as say¬ 
ing that “when you can measure what 
you are speaking about and express 
it in numbers, you know something 
about it; but when you cannot measure 
it, when you cannot express it in 
numbers, your knowledge is of a mea¬ 
gre and unsatisfactory kind; it may 
be the beginning of knowledge, but you 
have scarcely, in your thoughts, ad¬ 
vanced to the stage of science, what¬ 
ever the matter may be.” Perhaps Lord 
Kelvin would say that, despite the 
eminently scientific nature of research, 
its appraisal for business purposes is 
only dimly understood. 

It is natural that no generalizations 
can be made concerning the mone¬ 
tary value of research carried out by 
an individual. There are notorious 
cases of extraordinary returns from 
very little in research, and other more 
familiar cases in which research has 
continued year after year without 
tangible return. But in organized in¬ 
dustrial research, the element of chance 
is less important for several obvious 
reasons, among which are the number 
and variety of technical viewpoints 
and, particularly, the character of the 
research problems. In general, there 
are two kinds of research problems 
On the one hand there are problems 
that are fruitful only if we are for¬ 
tunate enough or clever enough to get 
a particular kind of answer, and, on 
the other hand, there are research 
problems which are fruitful without 
regard to the answer. 


A , . 

•rial and Unfinoarlitp , 
ma American Chemical 


•he Division of Indut- 
Ot a meeting of 


Suppose we have reason to believe 
that a certain organic compound might 
have useful properties as an antioxi¬ 
dant. We do a lot of work to find out 
how to prepare this organic compound 
and then we test it to see if it has the 
desired antioxidant quality. If the 
answer is “yes,” we may balance the 
cost of research work on this problem 
against the value of the antioxidant, 
but if the answer is “no,” we may have 
no economic justification for this re¬ 
search expense. Here the value of 
the research depends upon the kind 
of result obtained. But suppose we 



The author 


undertake to determine the optimum 
conditions for a process in order that 
we may know how to design a com¬ 
mercial plant. Here the result has the 
same value regardless of the conditions 
which are found to be optimum. A 
considerable proportion of industrial 
research is concerned with this sec¬ 
ond type of problem, and from the 
voluminous experience of research 
laboratories in many industries, cer¬ 
tain numerical criteria are beginning 
to emerge. 

It is probable that no two research 
laboratories would agree in detail on 
the average relationship between the 
different elements of cost of develop¬ 


ment, but they would probably not be 
very far apart. These cost relation¬ 
ships have been formulated by econ¬ 
omic studies of many different sorts. 
For example, a company found it 
necessary to go into the manufacture 
of a new chemical in a hurry. There 
were no large-scale precedents for 
this operation but two good process 
ideas were offered by the Research 
* Department. Because of the emergen¬ 
cy, it was decided to commercialize one 
idea without any research, while the 
second idea was carried in orderly 
fashion through laboratory and pilot 
plant. Despite the delay occasioned by 
months of research, the second idea 
resulted in a smoothly operating plant 
before the first and at much lower de¬ 
velopment cost. The first idea was 
then sent back to the Research 
Laboratory and a year later super¬ 
seded the second. 

In another case, illustrating an¬ 
other way of going about it, a new 
process was commercialized from lab¬ 
oratory data without pilot plant re¬ 
search. A few years later a new plant 
of the same size was designed and 
built from data secured from the first 
plant. 


rROM these and dozens of other cases, 
* it is possible to come to some gener¬ 
al numerical conclusions which, being 
averages, apply to no specific case with 
any accuracy, but which may appor¬ 
tion development costs in the correct 
order of magnitude for a majority of 
industries and companies. Here are 
three generalized cases: 


1. Laboratory Research. 

t. Patent Prosecution. 

2. Pilot Plant Research-. 

4. Excess Design and Construction 

5. Getting Process in Operation. - 


Units of Cost 
110 
1 1 0 

5 0 0 

0 II 20 

25 BO Of 


Total Development Cost.— ST 07 IS 


“Getting Process in Operation” is 
the part of development cost that comes 
after the commercial plant is built 
There are some companies which al¬ 
ways figure this cost because it is the 
largest element of development expense 
and because it affords one of the best 
measures of technical management. 
But some other companies permit this 
cost to be absorbed in operating ex¬ 
pense and do not worry about it. This 
cost may be figured in many different 
ways but perhaps most conveniently 
by subtracting the operating profit for 
the first year of operation from the 
operating profit for the second year 
of operation, making indicated adjust¬ 
ments for proper comparison and in¬ 
cluding, of course, such items as 
structural changes and losses of 
materials. 

“Excess Design and Construction” 
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cannot be figured so easily, but can be 
estimated by competent engineers. 
Total design and construction cost 
cannot be regarded as development 
expense because thoroughly commer¬ 
cialized plants also must be designed 
and built. But. because of technical 
uncertainties, it always costs more to 
design and to build a new process 
than an old one, and the difference 
is development expense. The more 
we know about a process before we 
start to build, the smaller this differ¬ 
ence and also the smaller the cost of 
getting the plant into operation. 

Every authorization for plant con¬ 
struction covers not only investment 
but also a proportion for developm ‘it 
expense; but this proportion cannot 
be ear-niarked as such for the very 
good reason that it cannot be pre¬ 
dicted in advance 

The first column expresses the re¬ 
lationship between cost elements which 
perhaps may be regarded as ideal and, 
therefore, as showing a minimum total 
for the average icsearch project 
Laboratory research and patent prose¬ 
cution arc indicated as of the same 
order of magnitude Pilot plant ex¬ 
pense is five times as high as labora¬ 
tory expense “Excess Design and 
Construction" is made equal to pilot 
plant expense because experience indi¬ 
cates that this is about as low as 
competent reseat ch can bring it and 
“Getting Process in Operation" is five 
times as great for the same reason 

The most significant comparison is 
■ between the columns. Without any 
research, the total development cost is 
about 2.3 times the total cost with 
adequate research Laboratory re¬ 
search without pilot plant work figures 
1 8 times the ideal 

It is interesting to apply these ratios 
to special cases. For example, a chemi¬ 
cal company, during a certain period, 
spent on the average about $3,000,000 
per year for process development 
During that period this company did 
no laboratory or pilot plant research 
on thc.sc processes. The $3,000,000 was 
made up of “Excess Design and Con¬ 
struction” and “Getting Process in 
Operation.” According to the table, 
if this company had done $175,000 
of pilot plant work per annum, it could 
have reduced the total development 
expense for these processes from 
$3,000,000 to $1,300,000 per annum 
This would have meant a saving of 
$1,700,000, or nearly 1000 percent 
profit from research investment. 

This conclusion may well he absurd. 
The table can be very wrong in speci¬ 
fic cases but, on the other hand, it can 
be wrong in either direction. The con- 
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elusion noted may very well be correct. 

Regardless of accuracy of applica¬ 
tion, the generalized figures point 
toward some interesting conclusions: 

(1 ) Pater 4, prosecution and lab¬ 
oratory research are almost 
negligible portions of total de¬ 
velopment expense 

(2) Total research, including ade¬ 
quate pilot plant work under 
the most favorable conditions, 
figures around one-fifth of total 
development expense. 

(3) The minimum development ex¬ 
pense is associated with ade¬ 
quate research expenditures. 

(4) Research is about the most 
profitable investment that can 
be made 

The question is sometimes raised. 
Can we avoid development expense 
by the installation of processes devel¬ 
oped by others? The answer to this 
question is clear. We can avoid the 
small parts of development expense, 
hut we usually cannot avoid the large 
ones. Many cases can be pointed out 
in which a company has had lower 
development expense on processes pur¬ 
chased from others, but there are 
many other cases in which the de¬ 
velopment expense has been actually 
greater. Unless a process has al¬ 
ready been thoroughly commercialized, 
whether a purchased process costs 
more or less than an independently 
developed process depends primarily 
upon the quality of the pilot plant 
work Certain purchased processes 
have cost a chemical company far 
more for development than if they 
had passed through the company’s 
own laboratory and pilot plant because 
the preliminary work that had been 
done by others failed to provide suf¬ 
ficient data for economical design and 
construction. In general, the only cases 
in which we can avoid the major part 
of the normal development expense of 
new processes are those in which 
processes have been operated for a 
sufficient time to iron out all the kinks. 
Hut in such cases processes are likely 
to become obsolete about the time we 
get them into operation 

technical obsolescence must be re- 
* garded as of the utmost importance 
in the present argument If we pay a 
million dollars as paid-up royalties for 
a certain process, this may not seem 
to be a serious expense if we can as¬ 
sume that this process will not become 
obsolete. But this is frequently not the 
case. By the time wc get this process 
in operation, it will he somewhat ob¬ 
solete, and by the time we install its 
successor and get it into operation this 
also is likely to he obsolete Paid-up 


royalties cannot be regarded as non¬ 
recurring expenses because technical 
obsolescence sees to it that such ex¬ 
penses recur with dismal regularity. 

It appears that process research 
should be justified (1) by its saving of 
many times its cost by the reduction 
of the other greater development costs, 
and (2) by its effect upon the vital 
element of timing. Either one of these 
reasons is sufficient in itself and it is 
unnecessary to include the reason that 
research may enable us to charge 
royalties or to be immune from paying 
royalties. This last factor has to do 
not with the justification of research, 
but rather with the justification of 
patent prosecution. There is no reason 
to compare the cost of research with 
the cost of royalties The comparison 
should be made between the cost of 
patent prosecution and the amount of 
royalties received plus the amount of 
royalties which otherwise we would 
have to pay. 

poYAiTiEs are normally set as high 
" as the traffic will bear. The only 
reason royalties in general in the 
chemical industries are moderate is 
because competitive research has pre¬ 
vented any company from securing a 
monopoly on any important process 
This makes the royalties themselves 
competitive and the company with the 
strongest patent position will either 
receive royalties or, if it does not wish 
to follow the necessary procedure for 
securing licensees, it will at least pay 
the minimum royalties. The royalties 
never seem very large when they are 
figured on a unit of material, but our 
competitive disadvantage is measured 
not by the amount of royalties, but by 
double this amount, for while we are 
paying the royalties, the other com¬ 
pany is receiving them. 

The royalties paid by companies 
who do little research are small com¬ 
pared with the cost of research that 
would have been required to provide 
immunity or to balance royalties paid 
with royalties received, but large com¬ 
pared with the cost of prosecution of 
patents to accomplish this result. Fail¬ 
ure to protect inventions with patents 
means not the saving of patent prose¬ 
cution expense, but the loss of many 
times this amount of money. 

Companies differ widely in their 
patent policies. One company may not 
be concerned with the licensing of 
inventions to others for royalties, 
whereas another company may do this 
sort of thing on a large scale. The less 
aggressive company can defend itself 
only with patents, and its patent posi¬ 
tion must be made stronger than that 
of its more aggressive competitor. This 
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is merely another way of saying that 
its technical position must be stronger 
than that of its competitor; for patents 
are, after all, merely inexpensive 
handles with which to wield the tech¬ 
nical weapons effectively. 

Under some circumstances, product 
patents can be even more important 
than process patents. It happens that 
most product patents in the chemical 
industries now refer to relatively small 
volume products, but there are some 
important exceptions Here again re¬ 
search is justified, not by immunity, 
but by getting products on the market 
before instead of after our competi¬ 
tors. If we grant that research expense 
can be justified in this way, it is 
proper to balance against royalties 


T hrough the development of a new, 
scientifically controlled process of 
heat-treating optical glass, mass pro¬ 
duction of precision lenses—the “glass 
eyes” of microscopes, projectors, and 
other optical instruments—is now pos¬ 
sible, according to Dr. E. D. Tillyer, 
research director of the American 
Optical Company. 

The new technique, Dr. Tillyer 
declares, is significant because it 
eliminates production delays and many 
of the rejections which were previous¬ 
ly encountered in manufacturing com¬ 
plex prisms and precision lens systems 
for which there is an urgent mili¬ 
tary demand. The process, he states, 
produces compacted glass — glass at 
maximum density and with maximum 
light-bending power—that is perfectly 
homogeneous throughout its entire 
structure. This optical uniformity 
simplifies the mass grinding and 
polishing of precision optics and prisms 
because their optical performance can 
now be made so accurate that re- 
annealing or hand correcting is un¬ 
necessary. The process also stabilizes 
the glass so that future changes in its 
performance do not take place as the 
years roll by. 

This stabilized glass. Dr. Tillyer 
reports, is definitely superior to that 
made previously, as shown by a pre¬ 
cision laboratory test which deter¬ 
mines the exact performance of an 
optical system. The new heat-treating 
technique is now being used by the 
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only the expense of patent prosecution* 

Product patents are of more value 
to the company with the less aggres¬ 
sive patent policy than to the com¬ 
pany with the more aggressive patent 
policy because it takes more good 
patents to defend than to attack. 
Furthermore, there are more offensive 
patent alliances than there are defen¬ 
sive ones, 

The evaluation of research in ac¬ 
cordance with the foregoing principles 
requires a certain measure of optimism, 
but this is, after all, the same sort of 
optimism that inspires a company 
owner to believe that his company can 
survive as a business enterprise. For 
only through successful research is 
ultimate survival possible. 


optical concern's scientific instrument 
division, Spencer Lens Company, in 
the production of military optical in¬ 
struments. 

In explaining the process, Dr. Till¬ 
yer points out that glass can perform 
queer tricks. For example, a cut-glass 
goblet suddenly cracks for no apparent 
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Studying tbs expansion characteristics 
of the new compacted glass by means 
of comparison with a standard alloy 


reason. Difficulties are encountered in 
matching the several glasses used in 
making bifocal lenses for near and 
distant seeing. The optical lens systems 
of precision scientific instruments may 
lose their accuracy after years of stor¬ 
age because a change of light-bending 


power (refractive index) takes place 

To determine the reason for these 
imperfections, it was assumed that 
something was lacking in the glass 
annealing picture. The commonly ac 
cepted practice was to bring glass to 
a certain temperature range, keep it 
constant for a specified time and then 
let it cool slowly. This procedure actu 
ally did eliminate mechanical strain- 
a condition that could be revealed by 
polarized light. 

But in addition to removing strain 
it was believed that the atomic struc 
ture of the glass should also be per 
fectly packed and perfectly settled 
during annealing so that the maxi 
mum light-bending power would b» 
achieved. Tests showed that there were 
times when glass was not perfectly 
packed even when the strain had beer- 
eliminated. The production of a glasi- 
that was perfectly packed throughout 
its entirety seemed the answer to th* 
problem. 

Accordingly, Dr. Tillyer phot<» 
graphed the behavior of various spe 
dally treated sample glasses under 
heat in comparison with a standard 
metallic alloy of known thermal ex 
pansion. After a study of the film, » 
graph was plotted that not only showed 
the range commonly used in ordinal*} 
strain annealing, but another point 


Typically poor glass rosult, ofton ob¬ 
tained with old forms of annealing, at 
left, compared with new glass at right. 
Lines indicate that refractive Index is 
not constant throughout glass at left 

which looked as if it might bear in 
vestigation. (The details of this new 
time-temperature cycle for annealing 
optical glass are a military secret and 
cannot be revealed.) 

To investigate the new critical point 
in actual practice, tiny glass specimens 
were placed in three electrically-heated 
“thimble” furnaces, so insulated that 
the temperature could be controlled 
dosely. 

Measurements showed that glas* 
maintained at the temperature indi 
cated by the new theory and selected 
from the graphs reached a maximum 
index of refraction (light-bending 
power) higher than that usuall} 
reached in the older accepted manner 
of annealing. The glass seemed to be 
perfectly packed — completely homog 
eneous. For comparison, these thor 
oughly compacted glass specimen* 


New Glass For Precision Optics 

Compacted Glass, Made by a Secret Process, Makes 
Possible New Accuracy in Lens Manufacture 
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were held at temperatures above the 
new annealing range. These samples 
lost some of their compactness, and 
*heir refractive index was lowered. 

Bolstered by this mass of pertinent 
nformation, die new annealing proc 
-as went into actual production. Re¬ 
sults were the same. The glass was 
perfectly homogeneous, as revealed by 
t prism interferometer test. This 
ueans, according to Dr. Tillyer, that 
the day of “hit or miss” annealing is 
-iver—that a regular time and tempera¬ 
ture schedule can be set up and fol¬ 
lowed with the result always a* 
anticipated. 

Precision lens system* can accord¬ 
ingly be manufactured without glass 
production delay and with the cer¬ 
tainty that the glass will remain 

Homogeneous permanently 

• • • 

WORKERS —The number pt reseoreh workers 

In the petroleum industry is now obout 
1000, of which obout 45 percent ore highly 
mined scientific men. There ore 563 re¬ 
search workers for every 10,000 wage earners 
•a the refining branch of the business, or 
almost twice the rotio in the chemical in 
dustry 

a • • 

RESEARCH CONTINUES 
tflaebine-Gun Manufacturer 
•evades Other Fields 

hen, in 1941, J. Russell Maguire 
President of the Auto-Ordnance Cor¬ 
poration, manufacturers of the Thomp¬ 
son Submachine Gun (the “Tommy 
Gun”), realized that there was a defi¬ 
nite need for research in other and 
>omewhat allied fields, he did some- 
r hing about it. This realization was 
'he beginning of a systematic effort to 
tssemble a staff of highly competent 
engineers, chemists, and physicists for 
the express purpose of conducting re 
search along well defined lines that 
bear closely on many phases of our 
war activities. 

Less than a year later the rapidly 
growing research staff was housed in 
permanent quarters in Connecticut 
where they are provided with every 
essential for the research and develop¬ 
ment work which they are doing in 
fields directly connected with the total 
war effort. Some of the endeavors in 
dude: improvement of the present 
submachine gun as well as the devel 
jpment of new types of guns, work on 
in asphalt process for speedy laying 
of airport runways and roads under 
severe conditions; perfection ot 
methods of de-bulking dehydrated 
foods for economical shipment to dis- 
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tant points; research in the broad field 
of electronics. 

That the manufacturing activities 
of the Corporation have been emi¬ 
nently successful is evidenced by the 
Army and Navy “E” Award recently 
received, of which Mr. Maguire and 
his staff are justly proud. 

MAGNESIUM RE0LAIMED 

By Ntw Wilding Mithod 

Using Hilium 

AAucii strategic magnesium metal 
already fabricated but with small de¬ 
tects, now can be quickly and easily 
restored to usefulness, thanks to a 
new fusion method of welding which 
was brought about by the close war¬ 
time co-operation of two major Ameri¬ 
can industries. This new method of 
tusion welding, which takes advantage 
of the peculiar properties of helium, an 
inert, non-explosive, non-flammable 
gas, is the result of joint development 
by The Dow Chemical Company and 
Vorthrop Aircraft, Inc. Of particu¬ 
lar interest at this time of rush war 
production is the fact that vital air- 
a*aL sand castings, some of which 
were formerly discarded because they 
did not meet standard specifications, 
now can often be reclaimed by this 
advanced method. 

\s magnesium, lightest of all struc¬ 
tural metals, is an essential material 
for the construction of airplanes and 
other military equipment, the new he¬ 
lium arc method for welding magne¬ 
sium alloys has an important bearing 
on our war production progress, ac 
cording to Dow spokesmen. Its advan¬ 
tages over other methods of joining 
are the elimination of rivets, ease oi 
operation, and greater speed of produc¬ 
tion over a wider range of design 
These results are possible because the 
electric arc applied to the parent metal 
is shielded by a blanket of inert helium 
gas which prevents oxidation of the 
molten weld metal. Oxygen cannot 
penetrate the helium “envelope " 

SKIN HEATER 
Solvit Shut Mital 
Wrlnkli Froblim 

Heat therapy has moved out of the 
hospitals and into the aircraft indus¬ 
try through a recent development at 
The Glenn L. Martin Company. V 
major difficulty in the riveting of alu 
minum “skins” over spars and ribs to 
make wings has always been the un¬ 
avoidable wrinkling and buckling of 
the skins under the pounding of rivet¬ 
ing hanmiei - I be wt inkling and buck 


ling, even though slight, interfere with 
the smooth flow of air over and undet 
the wing. 

In the system of “heat therapy,” dr 
vised by Harry F. Kniesche, Assistant 
Factory Manager at the Martin plant 
the various sheets of aluminum that 
make up a skin are riveted togethei 
on a wood frame that has the sha|»r 
of the wing. The skin, full now of un¬ 
avoidable small buckles and wrinklr*. 
is then laid on the wing of the ship 
The skin heater, which might be dr 
scribed as an oversized version of th» 
electric heating pad which people ap 
ply to a sore back, is laid on top ot 
the skin. The heater fits snugly, for it 
has the exact contour of the wing. 

The heat is turned on. In a few min* 
utes the skin has a temperature of 14* ‘ 
degrees, which causes enough expan 
sion to rid it of all wrinkles and 
buckles. While rheostats hold the tern 
perature constant, the skin is quickl) 
stitch-riveted round the edges and 
along the ribs. Then the heater is re 
moved and the skin shrinks as taut and 
unwrinkled as a drum-head. 

In ridding skins of wrinkles an* 4 
buckles the “skin heater” has cleared 
up a troublesome problem of wing con 
struction. At the same time, because 
it allows a whole skin to go on in on« 
tiveting operation, it has helped spe^d 
production. 

SELFG0NTRACT0R 
Company Taku Ovir Whin 
Subcontractor Falls 

By acting as “subcontractor to it 
self,” the new Westinghouse Merchant 
Marine Division has slashed nearh 
a year from the tooling time required 
for quantity production of 30-ton 
gears to drive new war cargo ships 
This situation was brought about b> 
the fact that an over-burdened ma 
chine tool builder, although able to 
design the massive gear-cutting ma 
chines, lacked the plant capacity and 
manpower to finish and assemble them 
within 12 months of the time Wes¬ 
tinghouse needed them. The machine 
tool builder was asked to send the 
large parts of the machines to Wes 
tinghouse, where they were assem 
bled. As a result, production of ship 
gears was started nearly a year ahead 
of the time this would have been po*- 
>ible had not the company undertake!- 
to become subcontractor to themselves 

Some of the “bull” gears that will 
be made on these machines — gear* 
that are coupled directly to a ship - 
propeller shaft to drive the vessel — 
are more than 12 feet m diameter 
Yet each of their 693 teeth must be 
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machined to an accuracy of three ten- 
thousandths of an inch. This means 
that the “hobbers”— the machines 
which rough and finish-cut, or “hob” 
the gear teeth — must be built to tol¬ 
erances that are even finer. If even 
minute errors were allowed in the 
cutting of these teeth, they would 
make so much noise under the pres¬ 
sure of thousands of horsepower from 



Air conditioned tor accuracy 


the ship’s turbines that sound detect¬ 
ing devices on enemy submarines 
could locate the ship in the dark and 
from great distances. This gear-cut¬ 
ting is so precise that each gear 
hobber is enclosed in a special air- 
conditioned room in which tempera¬ 
ture and humidity are rigidly 
controlled. 

WORN-OUT TOOLS 
Osn bo Salvaged asd Pat 
Bask Into Strvloo 

W ith the huge production of war 
equipment causing a heavy drain on 
supplies of metals, automotive com¬ 
panies are greatly accelerating their 
salvage and conservation activities. 
For example, the shortage of cutting 
tools, which is far more serious than 
most people realize, has led to devel¬ 
opment of reclaiming methods that in 
peacetime would be prohibitive in cost. 

An ordinary tap, of the type which 
you once could pick up at the five-and- 
ten-cent store, now takes two months 
to replace. It takes six months to get 
milling cutters today, and to get such 
a part as a taper reamer for one stand¬ 
ard type machine tool requires three- 
quarters of a year. 

Thus, the salvaging of tools now on 
hand becomes a definitely sound prac¬ 
tice, for monetary savings are rela¬ 


tively unimportant, when values are 
measured in terms of life-and-death 
as they are in wartime. 

A new method of restoring a worn- 
out forming tool, as a specific example, 
costs more than it would to replace 
with a new tool, but through use of 
such methods, thousands of pounds of 
cobalt steel are being saved. The worn- 
out tool which, in normal times, would 
be ready for discard, is first annealed 
and forged to restore size and shape. It 
is then machined, heated, and quenched 
to produce a new tool to which grind¬ 
ing, the final step, restores polished 
surfaces. 

Along with the reclaiming processes, 
all plants are urging workers to use 
great care in handling precious tools. 
Broken tools are conspicuously dis¬ 
played with dramatic explanations of 
the cost of such wjistc in terms of time 
and effort. 

Time and labor are, of course, the 
chief values to be considered now, but 
waste can still be measured in mone¬ 
tary values. In such terms it costs $40 
for tools to produce one airplane pro¬ 
peller. And for every airplane engine, 
which requires from 15 to 20 cutters 
alone, the tooling cost ranges between 
$800 and $1200 .—Automotive War 
Production. 

PIPE LINE 

Pips Prottcftd from Corrosion 
by Asbostos Wrapping 

The new 24-inch war emergency pipe 
line, now being constructed from 
Longview, Texas, to Salem, Illinois, 
is the largest-diameter line carrying 
crude oil ever built and will establish 
records, both for size and speed of 
construction 

Since steel must be conserved by 
every means possible, this under¬ 
ground line is protected from cor¬ 
rosion by a layer of a special asbestos 
felt, the wrapping being done speedily 
and with precision by a machine which 
first applies a waterproofing coating as 
the pipe revolves. 

ARC WELDING 

Looks to a 

Brlgkt Futoro , 

That war industries have only just 
begun to gain the benefits of modern 
arc welding is shown by a recently 
completed industrial study of this 
method. This study also definitely in¬ 
dicated that further applications of 
the welding process will eventually 
slash millions of dollars off the United 


Nations war bill and will cut by 30 
percent the time required to product 
ships and planes. 

Furthermore, it now appears that 
arc welding will provide the means for 
turning out vitally needed naval and 
military equipment which is more 
combat-proof than at present; at the 
same time welding should be able to 
save an average of three hundred 
pounds out of every ton of* steel now 
going into war production. 

The industrial study of welding, 
previously mentioned and on which 
the above statements are based, hat 
been carried on by the James F. 
Lincoln Arc Welding Foundation. 
From that organization also comes the 
prediction that the arc welding proc¬ 
ess has virtually an unlimited field for 
further applications. Many industries 
which have adopted welding in war 
production will doubtless continue its 
use after the war, thus broadening the 
applications of the process in civilian 
production, according to the Founda¬ 
tion. 

AIR CONDITIONING 
Rsvsrts to its 
Original Oonoaptlan 

The action of the War Production 
Board in asking department stores, 
theaters, hotels, and office buildings 
with air-conditioning equipment above 
100 horsepower to “volunteer” such 
equipment for “active duty” in war 
production factories should serve to 
eliminate from the public mind the 
misconception of air conditioning 
merely as a “comfort” industry, ac¬ 
cording to Dr. Willis H. Carrier. “It 
is seldom recognized that air condi¬ 
tioning had its inception in industry 
as a production tool. Nor is it common 
knowledge that the greatly expanded 
production facilities of Carrier Cor¬ 
poration, and others in the field of 
air conditioning and refrigeration, are 
today devoted 100 percent to produc¬ 
tion for war industries,” Dr. Carrier 
says. 

“Not only is low temperature re¬ 
frigeration equipment essential to the 
production of certain types of syn¬ 
thetic rubber, as pointed out by 
Donald Nelson in his request that 
stores and others ‘volunteer’ their 
equipment, but air-conditioning equip¬ 
ment serves a myriad of other war 
production requirements. 

“Air conditioning, for example, 
makes possible a high degree of ac¬ 
curacy where work to close tolerances 
is called for. Thus, it helps insure the 
amazing accuracy of bombsights and 
firing devices. In addition, air condi- 
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tioning serves in the production of 
powder, in the loading of shells, in 
the production and processing of 
photographic film, in the manufacture 
of lenses and fine optical instruments 
and in countless other ways/* Dr 
Carrier points out. 

AMMONIA 

Now This Common Chomiool 
AMs Many Imlnstrloo 

Ammonia, common to the household 
for cleaning woodwork, tiles, and win¬ 
dows; to the first-aid kit as a stimu¬ 
lant; and to the ice factory as a re¬ 
frigerant, is an intfispensable war ma¬ 
terial. 

There are at least 2000 industrial 
uses for this chemical. Ammonia, for 
instance, is an ingredient basic to 
the manufacture of explosives for 
bombs, torpedoes, shells, and car¬ 
tridges. 

It hardens metals for vital parts of 
airplanes, tanks, and guns. It helps 
vulcanize important rubber articles. It 
is used in making nylon. It enters in¬ 
to the manufacture of fertilizers It 
is employed in one process for the 
manufacture of “Lucite” methyl metha¬ 
crylate plastic for the noses, gun tur¬ 
rets, navigation “blisters,” and other 
transparent sections of fighting air¬ 
planes. 

Synthesized by Du Pont and others 
from the elements of air and water 
with the aid of coal, ammonia simply 
is one part nitrogen—nitrogen is four- 
fifths of the air we breathe-—chemically 
combined with three parts of hydrogen, 
a constituent of the water we drink. 

Ammonia plus oxygen produces 
nitric acid. All military or commercial 
explosives require nitric acid. Further¬ 
more, nitric acid enters into the manu¬ 
facture of cellulose nitrate plastics, 
which have many military applica¬ 
tions. 

Gaseous ammonia flowing across 
heated steel under proper conditions 
imparts a hard, wear-resistant surface 
over the soft core without changing 
the dimensions of the metal. This 
process, called “nitriding,” is neces¬ 
sary to many metal parts for airplanes, 
tanks, guns, and ships. 

Ammonia helps in refining petrole¬ 
um products, ('rude petroleum contains 
acids harmful to stills, and these acids 
are neutralized by the addition of small 
amounts of ammonia. 

The effectiveness of chlorine for de¬ 
stroying bacteria in drinking water is 
materially increased by the presence 
of ammonia. This combination reduces 
the objectionable odor and taste as¬ 
sociated with chlorine and has a more 
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prolonged sterilizing action than chlo¬ 
rine alone. 

In fertilizers, ammonia is used for 
the animoniation of super-phosphate 
and for the manufacture of urea and 
of sodium nitrate—synthetic Chile 
saltpeter. 

Synthetic urea, made from ammonia 
and carbon dioxide, is basic to the 
manufacture of ammonium sulfamate, 
the new industrial chemical used for 
flame-proofing workmen’s clothes, uni¬ 
forms, and other textiles. Urea-for¬ 
maldehyde plastics have numerous 
military applications. 

Ammonium carbonate, a compound 
of ammonia, is one of the materials 
used to form the “bubbles” in sponge 
rubber. Mixed with the rubber, this 
chemical decomposes under heat and 
forms a gas which “blows the bubbles/' 

Ammonia is used in the manufac¬ 
ture of vat dyes, and in wool scouring 
to remove fats, waxes, and dirt. Long 
and varied is the list of achievements 
of this relatively inconspicuous chemi¬ 
cal. 

FOUNDRY WORK 
It Inportant Factor In 
Nation's War Production 

The art of making moulds and pour¬ 
ing molten metal into them is ages old, 
so the spotlight is often taken from it 
by new and spectacular machines 
when figures for increased efficiency 
in mass production methods are given 
out. But during the last decade or 
two, very few industries have in¬ 
creased their over-all efficiency to such 
a degree as has the foundry industry. 

Mechanization has greatly speeded 
up almost every foundry operation. 
Conveyor lines do many laborious 
jobs of moving moulds and materials. 
Machines condition and deliver sand 
to the foundry’s moulding stations 

Not the least among the contribu¬ 
tions to the efficiency of the foundry 
is the improvement made in mould¬ 
ing machines, according to The Os¬ 
born Manufacturing Company, one of 
the pioneers in their development. 

When Osborn built its first mould¬ 
ing machine in 1909, the automobile 
industry was in its infancy and was 
soon to demand mass production 
methods that challenged the ingenuity 
of engineers. Everything in the 
foundry was done by hand. Comple¬ 
tion of three of four molds for engine 
blocks was a day’s work for a moulder 
and his helper. The moulders shoveled 
their sand, tamped the sand around 
the patterns, rolled over the moulds, 
drew out the patterns—all by hand 
This was a tedious process The per¬ 


centage of scrap was high and cast¬ 
ings made under these conditions 
lacked uniformity. 

The moulding machine was revolu¬ 
tionary. Today, on ar. automotive pro¬ 
duction line, a pair of these machines 
can turn out one engine block mould a 
minute. A tremendous load has been 
taken off the moulder's back. Using 
compressed air, and in some cases, 



One of the newest moulding machines 


electricity, as a source of power, the 
modern moulding machine rams the 
sand around the pattern, removes the 
pattern from the sand and handles the 
flask—all mechanically. The mak¬ 
ing of moulds by machinery conserves 
the human element, and the precision 
and accuracy of the machine is trans¬ 
mitted to the mould itself. The result 
is that castings made from such 
moulds are true to pattern and uniform 
in weight 

One of the more difficult jobs de¬ 
manded of Osborn machines was the 
moulding of cast aluminum cylinder 
heads for airplanes. These cylinder 
heads are cast with the cooling fins as 
integral parts. The present demand 
for greater power calls for larger 
cooling surfaces This means more 
and deeper fins. Present aeronautical 
design requires that the heads be 
moulded with the fins spaced five to 
the inch, and that many of them he 
V/i to 4 inches deep. Those familiar 
with foundry practice will immedi¬ 
ately recognize the difficulties in pro¬ 
ducing moulds so delicate, at the high 
working speed required 

The process of drawing the pattern 
from the sand without distorting the 
thin walls of sand between the fins 
called for a moulding machine built 
to an accuracy of a thousandth of an 
inch. 

This demand wa° met, and now 
large numbers of a specially designed, 
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precision-built moulding machine are 
being supplied with working parts 
hardened and ground. These machines 
are capable of operating with less than 
one thousandth of an inch variation in 
the pattern draw stroke. 

In addition to the cylinder heads, 
the modern moulding machines are 
playing an important role in making 
possible the mass production of many 
other precision parts, parts which meet 
the rigid inspection requirements 
necessary to qualify for a place in the 
finest airplanes built in the world to¬ 
day. 

RESISTANCE WELDING 
Mathias Otatrsllad by 
the WtM Itself 

An entirely new approach to re¬ 
sistance welding is made in the “Temp- 
A-Trol” forge welder, which makes 
possible combined automatic spot 
welding and heat-treating of alloy 
steels and heavy sections and permits 
the employment of relatively unskilled 
labor for spot-welding operations. 

In general appearance, the new 
welder, shown in one of our illustra¬ 
tions, does not differ radically from 
conventional spot-welding machines. 
In operation, however, it employs a 
completely new method of control, the 
weld itself automatically controlling 
the functioning of the machine. 

Up to now, resistance welding equip¬ 
ment has been operated mainly through 
the use of pre-selective controls regu¬ 
lating the amount of current and the 
duration of that current. The actual 
settings were determined by trial and 
error to give the best compromise for 
the “average” weld in a given mate¬ 
rial of a given section. 

Actually, when operated in this 
manner, few welds are identical as 
to quality, because of variations in re¬ 
sistance due to varying metal thick¬ 
ness, varying induction .losses as the 
material enters the throat of the 
welder, varying amounts of short- 
circuiting losses through previously 
completed welds in the same piece, 
variations in resistance due to the 
presence or absence of scale, and so on, 
and the gradual increase in electrode 
area due to normally unavoidable 
mushrooming. 

It is for these reasons that many 
types of resistance welding operations 
have up to now required close super¬ 
vision or handling by highly skilled 
personnel, especially when welding 
heavy sections and alloy steels. 

The flexibility in operation of the 
“Temp-A-Tro!” welder, in contrast, is 
demonstrated by the fact that—without 
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changing the machine controls—welds 
of exactly equal quality can be pro¬ 
duced consecutively in % to # inch, in 
Ms to Ya inch, in J4 to fj inch, or in 
three sections of % inch material at 
the same time. 

In addition to this, the “Temp-A- 
Tror* welder can be used to auto¬ 
matically heat-treat the weld in the 
same operation. This post-heat refines 
the grain size of the weld, increasing 
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The weld controls the machine 


its ductility, gives the proper grain 
structure, and “tempers” the weld nug¬ 
get and adjacent area to any desired 
amount consistent with the character¬ 
istics of individual alloys. It eliminates 
the accepted “necessary evil” of coarse 
and brittle grain structures when weld¬ 
ing alloy steels and heavy sections 
of other metals. 

To set the controls of the “Temp-A- 
Tror welder it is necessary only to 
determine the temperatures which will 
produce the best weld and heat-treat 
characteristics in any given material. 
This is a relatively simple matter. The 
controls of the machine are then set 
to values corresponding to these tem¬ 
peratures. After the controls are once 
set, the machine will automatically 
compensate itself and reproduce iden¬ 
tical quality welds under wide ranges 
of variation as to metal thickness, 
cleanliness of metal, and other welding 
conditions. 

The basic element of the control 
which makes this possible is the 
incorporation in one of the welding 
electrodes of a highly sensitive thermo¬ 
couple. This thermo-couple auto¬ 
matically shuts off the current when 
the correct temperature is reached, 
turns it on again when the weld has 
been cooled to the proper degree, 
turns it off when the correct heat- 
treat temperature has been reached, 
and so on. 

Thus, instead of having a definite 


weld-time and welding-current with 
variable weld-quality, the new welder 
reproduces a definite weld-quality with 
automatically self-adjusting current 
and time cycles. 

CUTTING OIL 

tassSt NnSaeUsa. I siiihsai 

TwILIto 

Machines making parts for air¬ 
planes, tanks, ships, and guns art 
showing increased production and 
longer tool life with the use of a new 
industrial cutting oil recently per¬ 
fected. In one recent demonstration, 
the new oil, known as “Cut-Aid,” was 
used on a machine that was throwing 
up a plume of smoke while operating 
at 100 surface feet a minute. After 
the new cutting oil was added to the 
cutting lubricant already in use, there 
was not a trace of smoke at 300 feet 
a minute. At the same time, produc¬ 
tion was increased, tool life extended, 
and a better finish obtained on the 
work. 

In another operation, in a promi¬ 
nent metal working plant in the East 
tool life was extended from three 
hours between regrinds to 11 hours in 
forming aluminum on a Brown and 
Sharpe automatic, reducing yf round 
stock to J4". Finish improvement was 
declared to change from “fair** to 
“excellent.” 

“The new oil has proved ideal fo» 
machining aluminum—one of the mosi 
difficult metals to machine and one of 
the most important in the production 
of airplanes,” says an official of thr 
Gulf Oil Corporation, where the cut 
ting oil was developed. 

“With this oil, aluminum parts no* 
can be machined so smoothly that in- 
many cases they don't need to bt 
polished, thus eliminating a full step 
in production. In shops where it hafr 
been used, machine tools cutting 
aluminum are setting new production 
records. 

“The oil is also excellent for cutting 
magnesium and non-ferrous alloys and 
in many cases has set new standards- 
of performance for this type of work 
including finer finish, * and cleaner 
sharper, and more accurately machined 
threads.” 

The new oil was developed by Gulf 
scientists following eight years of 
study and experiment on animal oil* 
such as the oils of whales, hogs, and 
fish. These oils were chemically broken 
down and their best properties syn¬ 
thetically reproduced, then blended 
with mineral oil to produce a cutting 
oil with the industrially desirable qual¬ 
ities just described. 
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SCIENCE IN 


INDUSTRIAL 

TRENDS 


ON THE THRESHOLD OF ELECTRONICS 


W hen this war is over—and almost all consideration 
of industrial trends in practically every field of endeavor 
must be placed on that horizon—the science of electronics 
is going to work at least a small revolution in many 
industrial operations. In order to gain now an appreciation 
of the possibilities of electronics in the future it is desirable 
to review some of the accomplishments of the past, on 
these accomplishments will largely be based the successes 
of the developments of day after tomorrow. 

A broad definition will serve as a starting point for 
this combined review and peek into the future The science 
of electronics may be considered to include all controlled 
applications of the electron—basic part of every atom— 
to the uses of man. Thus the field ranges from \-rays and 
ultra-violet light to the radio vacuum tube, to power con¬ 
trolling devices, to power converters, to star counters, to 
the electron microscope, to innumerable other uses in 
almost equally innumerable other fields 

The earliest familiar development in the then unnamed 
science of electronics was the X-ray, a laboratory cunosity 
that soon invaded the field of medicine and then branched 
out into many industrial ramifications The medical uses 
of the X-ray do not immediately concern us here, but its 
invasion of industry certainly does Thus, the X-ray has 
been put to inspection jobs in a myriad of factories, re¬ 
vealing hidden flaws, defective welds, foreign substances 
in packaged foods and other materials, and doing other 
similar jobs that, without the X-ray, would be left undone 
or would require destruction of the material. This latter 
phase is of particular importance now Testing to destruc¬ 
tion, a method often employed to determine structural 
defects, is wasteful of time and material. Substitution of 
the X-ray’s penetrating eye for the inspection-by-destruction 
process speeds up operations, conserves materials, and 
results in greater knowledge of what has actually taken 
place within a given structure during fabrication. 

In other ray fields there are ultra-violet and infra-red, 
both as invisible to the human eye as the X*ray, yet each 
as valuable to industry in its own way On these rays are 
based lighting systems such as that using the fluorescent 
tube; drying methods that speed up painting, food manu¬ 
facture, blueprinting, and so on; chemical processing pro 
cedures that cannot be carried out under visible light; 
sterilizing systems that kill up to 99 percent of the germs in 
the air; and so on almost to the limits of human imagin¬ 
ation. 

Just as the X-ray gave man new eyes with which to see 
through things, so has the electron microscope given him 
still another pair of eyes with which he can view the 
infinitely small. Already—the electron microscope is a 
practical development of only the last few years—many 
industries have gleaned much new knowledge of their 
products, knowledge that could immediately be applied to 
betterment of the products, of the processes employed, or 
both. 

Then there are applications of the photo-electric cell 
to countless control jobs and of the ubiquitous vacuum 
tube to rectification and amplification processes, of elec- 
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tronic means for reducing the amount of smoke and dust 
in the atmosphere. These and many others are incubating in 
the laboratories of the world’ or are being reduced to 
practice, frequently under the hush-hush of military secrecy. 
It is largely this latter factor that prevents saying very 
much about the present-day status of electronics. Practi¬ 
cally every development in this science, new or old, has 
military significance that mpst be kept under cover for 
the duration. It is no secret, however, that the push of 
military necessity is contributing hugely to the sum total 
of knowledge about electronics When the veil is lifted, a 
whole new story will have to be written about the appli¬ 
cations of this science. And it will be a thrilling story, a 
story that will have its effects on every civilized person. 

PETROLEUM, A BASIC INDUSTRY 

K^otor and other fuels constitute, numerically, only a 
small part of the products that have been made available 
from petroleum by the continuing process of research 
applied on a grand scale. As a result, the petroleum industry 
is asuming an increasingly greater importance in today’s 
industrial picture, with promise of even more wonders to 
come. Where only gasoline and kerosene grew from crude 
oil but a generation ago, there now sprouts such a widely 
diversified group of hydro-carbon derivatives as anti-freeze 
and alcohol, high-octane fuel and butadiene, toluene and 
glycerine, ammonia and styrene 

The foregoing short resume of petroleum products gives 
the key to future trends. Much of the development work 
that has made possible these products from the basic petro¬ 
leum has been war-encouraged, and is going far toward 
assuring victory for the United Nations through the supply¬ 
ing of vital materials of war. This development, of course, 
is not going to stop with the end of the war; it is going 
to establish the petroleum industry as a supplier of raw 
materials to a host of other industries which will supply 
civilian needs in a manner never before possible. 

War materials hold the center of the stage at the present 
moment Of these, none is more dramatic than toluene, basic 
necessity for high explosives Originally obtained from coal 
tar, toluene is now synthesized from petroleum at a rate 
undreamed of only a few years ago Proof: During World 
War T, toluene sold for some three dollars a gallon. Today 
it is quoted at about 28 cents a gallon In the same war field 
is ammonia, from which is made nitric acid, also needed 
for explosives manufacture Ammonia is now being pro¬ 
duced synthetically from petroleum. And there is glycerine, 
still another explosives constituent, which came formerly 
only from soap manufacture, now it also is being obtained 
from petroleum. 

Alcohols in great vanety, impottant in many industries 
as solvents and extractants, are now petroleum derivatives 
So great has been the progress of this development that, it 
is said, some of these alcohols are being produced at such 
a low cost that alcohols from fermentation cannot compete 
with them. 

Space permits touching only lightly on the products which 
the petroleum industry can extract from its raw material, 
products that, in turn, will become the bases of whole new 
industries in the future. Largely as a supplier of fuels ob¬ 
tained from crude, the petroleum industry has built up a 
vast integrated business that has proved its efficiency in 
the past. With such a background, coupled with the results 
of research and war-pressure, the industry as a whole 
should be able to keep up its rate of progress in the days 
of rebuilding after the war. 

—7>Ue tdiU 4 * 
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ASTRONOMY 


Star Populations 


Have Our Existing Means of Observation 
Given Us True Samples of Spatial Objects? 


HENRY NORRIS RUSSELL, Ph.D. 

Head of fhe Deportment of Astronomy and Director of the Observa¬ 
tory at Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington 


I n studying objects of any sort, two 
things are necessary: first, to be 
able to find the characteristics of the 
accessible individuals; and, second, to 
find out whether these individuals form 
a fair sample of the whole population 
to be investigated. 

The astronomer who applies this 
statement to the stars may be accused 
of using two words, at least, in the 
famous Pickwickian sense—“accessi¬ 
ble” and “population.” His justifica¬ 
tion for the first is clear. Distant as 
the stars are, his telescopes and spec¬ 
troscopes and photometers really enable 
him to investigate their properties. As 
for the second, statisticians are accus¬ 
tomed to speak of a population of any 
sort of things, animate or inanimate, 
which form a definite large aggregate 
from which samples may be selected 
and studied—one may have a popula¬ 
tion of stars, or even of telephone calls. 

In order that the sample which is 
studied in detail may be fairly repre¬ 
sentative of the population as a whole, 
two requirements must be met. It must 
be large enough to be statistically sig¬ 
nificant—and free from systematic se¬ 
lection. In a small sample, say of a 
dozen, the relative numbers of objects 
of different kinds will depend largely 
on chance, and important, though un¬ 
usual, types will probably not be repre¬ 
sented ; but when the number rises into 
the hundreds, or thousands, it is proba¬ 
ble that the percentages of different 
types found in successive samples of 
the same size would be nearly the same. 

Even though this was found by ex¬ 
perience to be true, the samples might 
not be fairly representative of the 
whole population. The individuals to 
be counted have to be picked out of 
the great multitude in some fashion; 
and it is remarkably difficult to devise 
a method of choice which does not 
favor some types at the expense of 
others. 

In statistical studies of stars, mod¬ 
ern astronomers are usually able to get 


fairly large samples to work with. 
Spectra — the most important single 
characteristic—have been observed for 
hundreds of thousands of stars, and 
we have at least approximate measures 
of brightness for over a million. 

The apparent proper motions in the 
heavens are known for more than 
50,000 stars, and the motions of ap¬ 
proach or recession for many thou¬ 
sands. The number of stars whose 
distances have been measured runs also 
into thousands, and tens of thousands 
more are observable spectroscopically 
with existing instruments. 

We can measure the colors, and get 
a good idea of the temperatures of as 
many stars. 

IN some ways we are more limited. 
■ We can find the masses of stars only 
if they are doubles in orbital motion, 
and their distances have been meas¬ 
ured. Even so, about 600 systems are 
available. Densities can be found only 
for eclipsing binaries, but we already 
have data for some 200 of them, with 
many more awaiting observation. 

We do not know nearly as much as 
we wish we did about the causes of 
real variability in brightness; but this 
is not for lack of material, for thou¬ 
sands of variable stars are known, and 
hundreds of them have already been 
observed in a fairly detailed manner. 
There are certain classes of variables 
—for example, the novae—for which 
we must wait upon time to send us 
more to observe; but scores of these 
are known, and eight or ten, at least, 
have been observed very fully. 

The white dwarfs, a few years ago, 
formed an exception, an obviously im¬ 
portant class with only three or four 
members; but persistent search has 
increased the number known to more 
than 20. 

A search for unique objects would 
be most encouraging among the stars 
with peculiar spectra. But, even here, 
it is noteworthy that—so far as the 


writer can recall—there is hardly a 
single object which really stands alone. 
It looked as if this had happened at 
last, when the first spectrum of a super¬ 
nova was observed and found to be 
different from anything known pre¬ 
viously; but the next super-nova had 
almost the same spectrum. 

We can see so far into space, and 
there are so many stars there, that 
there appears to be a very good chance 
that anything that is seen once will 
be seen again within a few decades or 
less. There is nothing new under the 
sun—or in the heavens far beyond it. 
There is really good reason to be¬ 
lieve, therefore, that we have already 
observed examples of nearly all the 
kinds of stars or other luminous bodies 
that exist in space—though the recent 
discovery of super-novae reminds us 
that “there are as good fish in the sea 
as ever were caught.” 

W e must never forget, however, that 
this knowledge, wide as it is, is 
subject to severe limitations. The great¬ 
est and most uncscapablc of these is the 
obvious one that we can observe only 
what we can see (treating photography 
fairly enough as another kind of 
vision). Anything which is the object 
of astronomical study must either give 
out light on its own account, because 
it is hot, like the Sun and the stars; or 
shine by reflected light, like the planets 
and some diffuse nebulae; or give out 
light of its own when stimulated by the 
light of a near-by star, like comets or 
gaseous nebulae; or, finally, obstruct 
or absorb light, whether in general, 
like the dark nebulae, or in particular 
wavelengths like the gases in inter¬ 
stellar space, or in the atmospheres of 
the planets. There is one exception: a 
dark body may reveal its presence by 
the effects of its gravitation, producing 
orbital motion in a luminous com¬ 
panion. The faint companion of Sirius, 
first discovered in this way, was later 
seen telescopically; but there is reason 
to believe that some other such stars 
may be substantially dark. But even 
this exception would be unknown to us 
if the companion star did not shine. 

This limitation excludes from our 
study all cold bodies outside our own 
planetary system. We can predict 
from general physical principles what 
they should be like. Large masses 
(more than 100,000 times the Earth’s) 
must be intensely hot inside, gaseous 
throughout, and self-luminous—in fact, 
stars—unless they have reached the 
degenerate state of enormous density, 
which the white dwarfs approach. 
Masses 10,000 times the Earth’s should 
settle down into a partly degenerate 
condition, in which they would be cold 
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and dark; those less than 1000 times 
the Earth's should, like the planets, 
have cores of ordinary solid matter— 
the larger ones with very extensive 
atmospheres like Jupiter, the smaller, 
with little or none, like the Moon; and 
from this there should be a continuous 
gradation through bodies like asteroids 
and meteorites down to fine dust, and 
at last to individual molecules and 
atoms. At the bottom of the scale, the 
particles are so enormously numerous 
in many regions of space that they 
produce observable absorption effects; 
but there is a vast intermediate range 
of size within which they are hope¬ 
lessly unobservable. 

From the rotation of the galaxy it 
follows that the total gravitating 
mass in it is not many times greater 
than that of the luminous stars. A con¬ 
siderable part of the excess is doubt¬ 
less accounted for by the dust and gas; 
but there may still be a large amount in 
the form of dark bodies. On a census 
of individuals, these may be very much 
mote numerous than the lucid stars— 
or perhaps not. We have only this to 
go on. When we try to count the stai s 
in a given volume of space—preferably 
in the region close to us—we find that 
the great majority are fainter, and less 
massive, than the Sun. The numbers 
increase as we go to still fainter and 
smaller bodies—indicating that there 
are a great many more beyond the 
limits of our study 

There is some evidence that the rate 
■ of increase slows up, and perhaps al¬ 
most stops, for the faintest stars which 
we can observe. We can reasonably 
extrapolate and say that there must 
be enormous numbers of bodies of 
one tenth the Sun’s mass, but beyond 
the limit at which bodies would settle 
down into a solid, rather than a par¬ 
tially degenerate state, we cannot safe¬ 
ly estimate. 

We have as yet no idea at all why 
or how so much of the matter in the 
galaxy ever came to segregate into 
huge lumps like the stars. It is in fact 
hard to see how this could happen, if 
we start with the conventional assump¬ 
tion that the matter was “originally” 
distributed with rough uniformity 
through galactic space. On this basis, 
the stuff that ultimately formed a star 
would at first have been distributed 
through a volume at least a light-year 
in diameter. Unless the relative mo¬ 
tions within this scattered assemblage 
were exceedingly small, the mass, when 
it shrank to the dimensions of a star, 
would be rotating far faster than the 
average star—indeed, it would have 
too much rotational momentum even 
to form a wide binary pair. 
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Yet, if the galaxy as a whole was 
rotating, as it does now, about a cen¬ 
tral condensation containing a consid¬ 
erable part of its whole mass, the 
attraction of this condensation would 
pull apart a configuration as exceed¬ 
ingly tenuous as that just described, 
and prevent it from condensing at all. 

We do not know, of course, whether, 
when the stars were formed, the galaxy 
—or the matter which grew into it— 
was of its present size. The theory of 
the expanding universe points the other 
way But, in our complete ignorance 
of what actually happened, we have no 
basis at all for even guessing how 
many smaller masses were formed in 
the same process. 

this we do know: our methods of 
■ observation give an exorbitant, and 
almost incredible, preference to the 
-.tars of great mass and luminosity. 
Our capacity for observing a star de¬ 
pends not on how bright it is but on 
how bright it looks, and hence very 
largely upon its distance. The stars 
visible to the naked eye, for example, 
run down to about the limit of spectro¬ 
scopic observation in full detail with 
high dispelsion. To be thus visible, a 
star of the Sun’s real brightness must 
lie within a distance of approximately 
SO light-years—and we find a consid¬ 
erable number of these. But a star of 
1/100 of the Sun’s luminosity will be 
visible without a telescope only if it 
lies within five light-years There are 
dozens of stars of about this brightness 
within 50 light-years, but a five year 
radius occupies only a thousandth part 
of the volume of the larger sphere, and 
it is not surprising that we do not find 
one within it. Inside this small sphere, 
we know of only three stars—the 
bright double Alpha Centauri, and its 
very faint distant companion often 
known as Proxima Centauri. This tiny 
star is but 1/25,000 as bright as the 
Sun 

If, on the other hand, we seek stars 
a hundred times brighter, in reality, 
than the Sun, we can see with the 
naked eye all that are nearer than 500 
light-years. Our vision ranges over a 
thousand times greater volume of space 
than for stars like the Sun. If they 
were distributed in space as thickly 
as stars of the Sun’s brightness, our 
list of stars visible without a telescope 
should contain a thousand times more 
of the brighter sort than of the fainter. 
This is remote from the facts; some¬ 
thing like half the stars in question 
belong to the brighter group—or those 
still brighter, and one or two percent 
to the fainter group. In our list of 
“bright stars” those of high luminosity 
are therefore preponderant in the pro¬ 


portion of (roughly) 30 to 1. But, 
when we apply the obvious correction 
necessary to pass to the numbers of 
stars in the same volume of space, we 
find that the fainter stars are in an 
even larger majority. 

The brightest super-giant stars, such 
as Rigel and Alpha Cygni, exceed 
the Sun 10,000 times or more in bright¬ 
ness. Such a star would be visible to 
the naked eye at a distance of 5000 
light-years. Among the 22 apparently 
brightest stars there are the two super¬ 
giants just named, and only two which 
are comparable in real brightness with 
the Sun—Alpha Centauri and Pro- 
cyon. This is a small number to argue 
from; but if space were uniformly filled 
with stars it would indicate that the 
super-giants were about a million times 
less frequent, in a given region of 
space, than stars like the Sun. This 
is an exaggeration for two reasons. 
first, a distance of 500 light-years ex¬ 
tends on both side of the galactic plane, 
into vast regions where the stars are 
thinly scattered; second, at these great 
distances we must reckon with the 
absorption of light by the thin dust- 
haze which fills the galaxy and makes 
remote stars look fainter than they 
otherwise would. 

M akinc. a liberal allowance for these, 
it nevertheless follows that the 
necessary limitation imposed upon us 
by the selection of stars bright enough 
to observe gives the super-giants an 
advantage of at least 10,000-fold 
against stars as bright as the Sun, and 
of many a billion times against the 
faintest dwarfs. 

We must therefore be cautious about 
the interpretation of direct counts of 
the stars. For example, almost all the 
stars which present marked peculiari¬ 
ties in their spectra are found (when 
we can investigate the matter) to be 
of high luminosity. The assumption 
that peculiar spectra in some way not 
yet understood were naturally assoc iat 
ed with a great real brightness is 
tempting. But if one in a thousand of 
the highly luminous stars is peculiar, 
we shall stand a good chance of find¬ 
ing not one, but a good many such 
stars among the million stars which 
appear brightest in the sky, and are 
visible in a small telescope. 

The stars of one percent of the Sun’s 
real brightness will constitute but a 
very small fraction of these stars 
(since we can see them only when they 
are near us) and an equally unusual 
peculiarity may stand a very good 
chance of being missed altogether for 
lack of an adequately large sample to 
study .—Princeton University Observa¬ 
tory, October 1, 1942. 
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The Folsom Mystery 

Its Solution is Largely Contingent on the 


Solution of Another Mystery 


LOREN C. EISELEY 
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N o mystery in American arche¬ 
ology has been more fascinating 
than that of the Folsom culture. In the 
IS years that have elapsed since the 
original site was excavated at Folsom, 
New Mexico, archeologists have dili¬ 
gently pursued every clue that might 
shed a ray of light on the shadowy 
“first” Americans. Their subsequently 
discovered sites, scattered over a 
wide area in the High Plains region 
of the United States, reveal little about 
them except that they were hunters 
of animals long since vanished: ex¬ 
tinct American camels, bison larger 
than the historic variety, strange 
South American sloths, and even the 
huge American elephants, the mam¬ 
moths. Their characteristic hunting 
tool, a grooved, exquisitely fashioned 
“point,” superior in workmanship to 
any other variety of point known from 
the New World, speaks eloquently of 
their artistry and skill. But, so far, 
there is little else except these pe¬ 
culiarly shaped, beautifully made “Fol¬ 
som” points to speak for the intrepid 
hunters who made them. Tantalizingly, 
his unmistakable weapon, but not 
Folsom Man himself, appears in site 
after site associated with the now- 
extinct animals which he hunted. 

Although geology has brought cor¬ 
roborative evidence to bear on the 
antiquity of Folsom Man, it is paleon¬ 
tology, the study of fossil animals, that 
has so far offered the most revealing 
clues. There is no longer any doubt 
that the association of the Folsom 
point with the bones of extinct animals 
is real and not accidental. The first 
discovery, in 1927 at Folsom, New 
Mexico, of peculiarly shaped imple¬ 
ments of human manufacture associ¬ 
ated with the bones of a species of 
bison supposedly extinct since the 
closing period of the Ice Age, has 
since been duplicated in other regions 
by scientists whose investigations 
were conducted under conditions im¬ 
posing the strictest control. But the 
question of the exact age of the Fol¬ 


som culture is still a controversial 
subject revolving largely around the 
question of when these large Ice Age 
animals actually disappeared . 

Most of the geologists and students 
of fossil animal life who have at¬ 
tempted to aid in dating the remains 
take the view that the last of these 
animals perished in the closing period 
of the last glacial retreat some 15,000 
to 25,000 years ago. Some, however, 



Typical Folsom point 


express the belief that many of these 
archaic beasts lingered down into a 
period perhaps as late as 5000 B.c. 

The animal most commonly hunted 
by Folsom Man, and hence most com¬ 
monly used for dating purposes, seems 
to have been a species of buffalo slight¬ 
ly larger than the existing species and 
somewhat more powerfully horned. 
It is commonly termed Bison taylori 
by scientists, in contrast to the term 
Bison bison applied to the living form. 
Beyond size distinctions the animal’s 
skeleton is not markedly distinct from 
the living bison which, as a matter 


of fact, may be its direct descendant. 
At all events, Bison bison, the living 
form, seems clearly to succeed the 
older Ice Age bison, probably at the 
termination of the last glacial with¬ 
drawal. The larger form was doubt¬ 
less adapted to enduring greater ex¬ 
tremes of cold, and may have failed 
to hold its range as the post-glacial 
climate began to swing toward a 
warmth maximum to which the animal 
was ill adapted. Instead, a new and 
smaller bison, perhaps developed 
from the bigger species in more south¬ 
ern areas, flows in over its receding 
range. Whatever the cause, Bison 
taylori vanishes from the High Plains 
and the historic (living) buffalo suc¬ 
ceeds him. 

Whether the larger animal fol¬ 
lowed the ice back northward and 
lingered there beyond its survival in 
the United States is a problem which 
has received little consideration. No 
data have been available, and both 
paleontologists and archeologists have 
concentrated their attention upon the 
problems of the more immediate area. 
Hidden away in old books, however, 
discussed by naturalists interested only 
in existing animals, a curious broken 
thread of clues winds backward into 
the days of the first voyageurs who 
explored the Great Northwest. If these 
clues are comprehended in relation to 
the archeological picture which we 
have just discussed, they take on a 
strange and almost startling signifi¬ 
cance. 

As the first explorers and hunters 
^ drifted into the region around 
Great Slave Lake and wandered 
through the valley of the McKenzie 
River, they found bison to be present 
in large numbers, even in this far 
northern area. As acquaintance with 
these animals was extended, hunters 
began to comment that these northern 
buffalo were larger and differed some¬ 
what in habits and appearance from 
their southern relatives of the Great 
Plains. Though difficult of access and 
hence viewed by few scholars, these 
distinctions were eventually accepted 
as valid and the big northern bison 
came to be regarded as a more rugged 
variety of the southern animal. 

Eventually, in 1897, a naturalist 
named Samuel Rhoads undertook to 
describe the type and establish its 
scientific validity by giving it a vari¬ 
etal name. As a consequence, the 
animal has since been known as Bison 
bison athabascae . Unfortunately, 
most of the measurements which exist 
are hunters 1 measurements upon the 
body and are of little value in making 
comparisons with the skulls of extinct 
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animals found in the form of fossils. 

Rhoads published a few figures, how¬ 
ever, and the writer has had access 
to a few others. These figures tend 
to bear out a very interesting point 
which even Rhoads saw fit to hint at 
in a tentative way: namely, that these 
big northern bison in certain measure¬ 
ments fell within the size range gen¬ 
erally regarded in the United States 
as representing only the fossil forms 
of the closing Ice Age. Though, as 
one might expect, there are contradic¬ 
tions and discrepancies in the various 
accounts, the earlier literature, in par¬ 
ticular, is emphatic upon the subject 
of large size and greater length of 
horn. The measurements across the 
forehead from the base of one horn 
core to the other arc much greater 
than in the southern bison and as large 
as in the fossil forms found associated 
with man. 

A t this point a question must inevit¬ 
ably occur to the reader. These 
northern bison, whether or not we 
attempt to relate them to the fossil 
bison found associated with early man 
in the Plains region, are a cold-loving 
form. Where were they when the ice 
sheets lay across Canada? Obviously 
it would seem that their range must 
have been pushed much farther south 
How, then, can wc ignore the fact 
that this big animal may also have 
been hunted by early man in the High 
Plains region, or even the suspicion— 
call it no more than that—that Bison 
bison atliabascae , at least in a reduced 
and mixed fashion, bears some inti¬ 
mate relationship to the big Middle- 
western bison of the closing Ice Age? 
Even if, like some scholars, we mere¬ 
ly regard the present northern bison 
as a climatic phase of the ordinary 
Plains bison, the question might still 
arise whether the fossil bison species 
known as taylort could not then be 
viewed as a similar and even more 
vigorous reaction to glacial conditions. 

Since the surviving northern bison 
now inhabit a Woods bison preserve 
in Northern Alberta, it would seem at 
first glance a very easy matter to 
settle some of these problematic rela¬ 
tionships by a more extended study 
devoted to detailed comparisons of the 
skeleton of this bison with that of the 
fossil forms hunted by the Folsom 
people. Here again, however, the 
problem is much more complicated 
than it appears. 

The number of Woods bison de¬ 
clined greatly during the 19th Cen¬ 
tury and at one time was estimated to 
be as low as SO head. In 1893 the 
Canadian government passed the first 
laws attempting to protect them. A 


slight upswing in numbers took place. 
Then, in 1925, the Canadian govern¬ 
ment carried out a policy which the 
American Society of Mammalogisti 
vigorously but fruitlessly protested. 
Large shipments of Plains bison were 
introduced into Woods Buffalo Park 
and a large-scale intermingling of the 
two types took place. Clearly it is now 



Skulls of Bison bison ond Bison toy - 
/or#, showing comparative sizes of 
skulls. Drawings by the author, from 
specimens in Nebraska State Museum 


impossible to be sure of the strain 
represented by an individual bison. 
The number of unmixed animals must 
now constitute a very minute, if ex¬ 
isting, fraction of the herd. 

In drawing attention to the tan¬ 
talizing similarities between descrip¬ 
tions of the fossil species and that of 
athabascae , the existing northern form, 
it must be remembered that no really 
thorough comparison is possible in the 
present .state of our knowledge 
Nevertheless, the implications of sim¬ 
ilar body size make it impossible to 
ignore the fact that the northern 
bison, at least as it existed in early 
historic time, may have actually repre 
sented a type somewhat more archaic 
than the Plains bison. If, as seems 
likely, the fossil bison pursued by the 
post-glacial hunters of the Middle- 
western United States was a form 
adapted to colder winters, it may have 
lingered for a time in the Canadian 
areas, perhaps being slowly bred out 
as a pure type. If the animal survived 
in this form, it is unlikely, in spite of 
its temporary isolation during the 


19th Century, and its preference for a 
forest habitat, that it escaped contact 
with its southern relative during the 
days of the great herds. 

Evidence is not lacking that a grad¬ 
ual increase in horn size and rugged- 
ness extended from the south to the 
north in geographic sequence. Such 
a sequence may suggest that the transi¬ 
tion from the fossil to the living form 
was progressive in both area and time 
Only the onset of post-glacial warmth 
would seem to suggest an adequate 
causative factor. 

In the light of the evidence we have 
here summarized it would seem that 
a reasonable possibility exists that this 
inadequately known phase of the living 
bison represents, at least in a mixed 
and dying way, the blood strain of 
the cold-loving bisons of the late Ice 
Age. 

%a/ii ether or not this interpretation 
” is correct, the southward exten¬ 
sion of the range of this species dur¬ 
ing the last ice advance cannot be ig¬ 
nored as a possible confusing element 
in the study of bison remains from 
archeological sites where complete 
skulls are missing. In the size of leg 
bones tlu* living Bison bison athabas¬ 
cae could not be distinguished from 
the fossil form. Inadequate study of 
both animals, as well as a dearth of 
fossil evidence from the Canadian 
areas, has shrouded in mystery both 
the disappearance of the fossil species 
and tho appearance of its successor, thr 
existing Plains bison. 

Where the big northern woodland 
bison belongs in this succession of 
forms can be revealed only by much 
more thorough research than has as 
yet been attempted In so far as evi¬ 
dence exists, however, it is not ad¬ 
verse to the view that these bison may 
represent an archaic form existing 
only as a marginal remnant, now 
fast disappearing 

Nevertheless, even if wc could prove 
that the northern bison bore a very 
close relationship to the fossil type, 
we could not, on that basis alone, 
argue that man’s occupation of the 
Great Plains was extremely recent 
Only the last great ice withdrawal 
seems adequately to explain the change 
in the type of bison in the western 
United States 

Undoubtedly the relationship be¬ 
tween the big woodland bison and the 
fossil species hunted by Folsom Man 
demands clarification. When this is 
successfully accomplished, we may be 
much farther along the road toward 
dating those mysterious forerunners 
of the American Indian in the Great 
Plains 
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Official II. S. Navy Photograph 

Tht dtttroyor Shaw, in Ptarl Harbor on Docombor 7, 1941, shortly after Japanese 
aerial bombs mad# direct hits. A false bow got her bock to a West Coast yard 


Broken Ships Made New 

Fast Work by Civilian Engineers is Getting Allied 
Warships Back Into Service in Record Time 


DAVID 0. WOODBURY 

I t is no secret that American war¬ 
ships are taking a battering by the 
enemy and that some of them are limp¬ 
ing home from the battlegrounds of 
the seven seas, ripped and broken and 
urgently in need of repair. Half ships, 
backs of ships, fragments of ships 
sometimes—destroyers with their bows 
blown off, submarines torn asunder as 
if a giant can opener had done the 
job; corvettes with whole broadsides 
open to the waves, cruisers with masts 
down and decks tangled with steel. 

In the early part of the war it was 
German psychological strategy to 
claim a ship sunk as soon as it was 
hit. For a while after Pearl Harbor 
the Jap used the same ruse. But neither 
enemy does so now. Too many Allied 
ships have been knocked to pieces only 
to reappear again better than new, 
actually stronger in armament and up 
to the minute in every essential detail. 
The Axis has learned to fear the ves¬ 


sels it has crippled but not destroyed. 
The enforced rest period for repair 
gives our navies a chance to catch up 
on the latest wrinkles of battle-tested 
equipment and to send their ships back 
to sea more formidable than ever. 

The secret of this work of renova¬ 
tion — most of it accomplished in 
American navy yards—is the lightning 
speed our technicians have developed 
in making repairs, speed and ingenuity 
born strictly of the emergency. Feats 
of reconstruction are being done today 
which even a year ago would have 
been called impossible Before Pearl 
Harbor a sunken hulk like the bombed 
destroyed Shaw would have been left 
to rust at the bottom of the bay. But 
after the Japanese betrayal a new spirit 
of “can-do” hoisted the Shazu out of 
her grave, fastened a false bow on her, 
and sent her 2000 miles to a West 
Coast navy yard for permanent re¬ 
pairs. Now she is hack in the fighting 
line, a deadlier ship than when she 
was first built. The whole job took 
three months. A similar rebirth awaits 


the cruiser Marblehead, whose blasted 
hulk was sailed half way around the 
world from the Battle of Java to an 
American port. In ordinary times such 
an effort would have been absurd; 
today it is part of the routine of the 
new warfare. 

The credit for performing these 
■ miracles of rejuvenation goes to a 
group of young engineers in our navy 
yards who have developed methods of 
their own, not out of books or conven¬ 
tional practice, but out of their own 
heads. These surgeons in steel are not 
of the Navy at all, but are men who 
have joined the show since the war 
began. A few months ago they were 
landlubbers with little knowledge of 
ships and a merciful ignorance of 
official red tape. The steadily increas¬ 
ing number of damaged ships limping 
home appealed to their imagination 
and they asked to be taken into the 
Naval Reserve so that they might exer¬ 
cise their special talents while the 
regular Navy men went to sea. Gladly 
their request was granted; the Navy 
was not dismayed by the fact that 
they had no formal training in marine 
construction. It simply told them to 
go ahead and do the best they could. 
Today they are the world’s foremost 
experts in sending broken ships back 
to sea. 

Officially this gang of young bloods 
is known by the prosaic title of Navy 
Yard Hull Superintendents. But in 
fact they are gamblers who play the 
last ounce of mechanical ingenuity 
against time Operating on their own 
responsibility in what amounts to an 
administrational vacuum, they turn 
out seven-week jobs in three weeks, 
five-day repairs in a single night, and 
seemingly achieve the impossible with 
every problem they undertake. They 
arc little known outside the yard 
gates and they receive no medals. But 
they are patriots none the less. Volun¬ 
tarily they have sacrificed good civilian 
salaries, given up their private lives, 
thrown away their holidays and spare 
time, all because they have discovered 
a vital way to help win the war. They 
are young, angry America stepping 
up front to fight. 

How they work is typified by the 
example of a young lieutenant who 
may be called McCantry, on repair 
duty in an Atlantic Coast yard. Not 
long ago a battered warship was on 
her way in from sea. her “availability” 
for overhaul only eight days. This 
ship had been on action station for 
months—some 40,000 miles of sea duty 
without a break. Officers and crew 
were weary from weeks of confinement 
in her battleshaken interior. To get 
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The Show, with temporary bow in place, has returned to the United States for 
final repairs and the installation of a new bow. She is now deadlier than ever 


back to work their vessel must be 
renovated from stem to stern—in eight 
days. They were angry particularly 
because they knew that this could not 
be done. 

Commander Gurney, the Boss Hull 
Superintendent of the yard, was the 
first to hear of her coming by radio. 
He took a quick look at the work board 
in his office and summoned McCantry. 
“Do what you can. young fellow,” he 
ordered. “Put her in Dock Four and 
turn the yard loose on her. I’ll inform 
your wife you won’t be home ” 

Mac grinned; this was a challenge 
such as he loved to meet. Pulling the 
telephone to him he began rounding 
up his forces. All over the yard shop 
bosses and estimators threw on their 
coats and converged on a Navy tug 
at the pier. Within ten minutes Mc¬ 
Cantry and his men were on their way 
down the harbor to meet their ship. 
Their timing was perfect. Within half 
an hour they had scrambled aboard 
the tired waiship and were on their 
way back to the yard. During the 
trip they had just 30 minutes to com¬ 
plete their inspection and lay their 
plans. 

Skilfully Mac surveyed the damaged 
ship. There was certainly plenty to 
do Hull plates sprung on the port 
side, super-structui e cluttered with 
wreckage from a direct bomb hit, 
mast out of line, small boats smashed, 
gear of all kinds gone adrift In the 
wardroom, however, he made no com 
ment, only asked for details The 
I Executive Officer threw a list on the 
table. It was ludicrous in its length 
New A-A guns, new cranes for the 
boats, new magazines and fire con¬ 
trol ; hull plates removed and straight¬ 
ened, mast reset. Acid locket s and 
fuel tanks cleaned and relined, radio 
equipment replaced, crew’s quarters 
remodeled, windlasses, anchor gear 
and steering equipment overhauled 
Ventilating system, boat cradles — 
everything — pulled down and refitted 
From fighting tops to keel plates the 
ravages of uninterrupted battle service 
had to be erased. And at the bottom of 
the list was this: Complete overhaul 
and repair of potato-peeling machine. 

The Executive Officer grinned wryly. 
■ “Here you are. Lieutenant. Do 
whatever you can in a week.” 

Most of those jobs were major 
operations—a month’s work at least, 
by pre-war standards But McCantry 
had learned to work differently 
Snatching a pad and pencil he began 
to break down the list and pass the 
sheets to his various yard bosses amid 
a cross-fire of discussion and orders. 
There was no time for formal blue¬ 


prints or routine procedure. Every 
foreman must carry his part of the 
work in his head or scratched on the 
back of an old envelope After this 
oii« conference there would be no 
further powwows. If difficulties arose 
they would have to he solved cmpii i- 
cally. on the spot 

\\ hen the Navy Yard svas reached 
Mac’s plan of campaign was complete. 

In the hour and a half icquited to 
drydock the ship the young hull super 
mtendent founded up his supplies and 
set the various shops in motion The 
dock was not yet diy when a thou¬ 
sand men, drawn from every depart¬ 
ment, began swarming aboard with 
their tools Power lines were going 
up, portable machines were swinging 
aboard from oveihead cranes, stagings 
were being lowered over the ship’s 
sides. While the sailors scurried ashore 
to be out of the way, workmen were 
penetrating into every compartment, 
each charged with a specific job 
Already familiar with the ship’s 
layout from stem to stern, McCantry 
established a route of inspection and 
began circulating methodically, show¬ 
ing each riveter and welder, carpenter 
and linoleum layer how to work with¬ 
out interfering with his neighbor; 
keeping up the tempo with a cheery 
word or a bit of advice or praise The 
important thing in an emergency like 
this was to set the pace and maintain 
it. It was a battle against time* The 
men all knew their jobs, all they 
needed was the example of a boss ready 
to sacrifice himself to the limit to ac¬ 
complish the work So, through the 
first day and night and the second day 
Mac remained aboard continuously, 
without sleep, carrying a sandwich in 


his hand and a bottle of pop in his 
pocket By the second night things 
were proceeding so well that he kept 
on until the unrelieved stretch had 
lengthened to 66 hours Only then 
was he so sure of success that he could 
throw himself down on his office desk 
to snatch a few hours of badly needed 
sleep. 

It was McCantry’s hunger for punish- 
■ ment and his calm assumption that 
i vory man under him could take it 
tis well as lie could himself that put 
this job through At the end of six 
days and nights, with all hands work¬ 
ing 16-hour shifts, the ship was com¬ 
pletely icpaired and renovated Every 
item in the list was checked off and 
done, even to the overhauling of the 
potato-peeling machine. On the sev¬ 
enth day the vessel was ready for sea, 
better than new. 

The secret of wartime repair lies 
in the democratic system of free enter¬ 
prise and individual responsibility. 
Each new job is pushed through to 
success in record time because it is a 
complete campaign in itself, under the 
guidance of a man who is in an indi¬ 
vidual race against the enemy. When 
the need for high-speed repair first 
hit the yards no one knew how to 
meet it. The hull superintendents 
were kindergarteners then and the 
Navy did not expect very much of 
them. But it had no choice but to turn 
these reserve technicians loose and let 
them try. What these Commandos of 
the shipyards did with the opportunity 
has set a new American standard for 
high-pressure work which has been 
copied in every shipbuilding yard in 
the country. 
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McCantry and his companions cut 
their eye teeth on the Allied warships 
that limped into our yards in 1940 
and '41. These foreign casualties were 
especially tough, for they had been 
through the combined infernos of 
Crete and the Western Approaches, 
surviving attacks by torpedo, naval 
gun, and aerial bomb. Some of them 
were almost total wrecks—floating 
junkyards that even their owners des¬ 
paired of saving. Moreover, they were 
built in a different style 
trom our own. Thousands 
of small fittings—valves, 
bolts, pipes, and machines 
—were of slightly differ¬ 
ent design and could not 
be replaced out of Ameri¬ 
can stock. Many a repair 
part had to be made up 
specially for the job, often 
by hand in a machine shop 
or foundry. From the start 
this kind of work taught 
the young technicians to 
improvise, taking whatever 
they had on hand and 
making it fit. When stand¬ 
ard steel plates were not 
wide enough, they patched 
smaller ones together by 
welding. When American 
electric lamps didn’t fit 
foreign sockets, they ripped 
out whole wiring systems 
and put them in new. 

Every visiting ship car¬ 
ried a full set of plans by 
which repairs were sup¬ 
posed to be possible—in 
their home yards. But 
many of the specifications 
couldn'* be met in Ameri¬ 
ca. So the hull superin¬ 
tendents sometimes had to 
ignore the plans altogeth¬ 
er, inventing new layouts 
and construction details as 
they went along. Thus they 0 ^‘ l ° l « 
made a virtue of necessity forword 
and soon had developed the 
habit of solving their problems out of 
their heads, leaving standard practice 
behind They knew the results re¬ 
quired; how these were achieved mat¬ 
tered little so long as the job was done 
quickly and with success. It was an 
engineer’s paradise. With the huge 
resources of the yards at their backs 
they could build new ships out of old 
ones with no other limit than their 
own ingenuity and endurance. The 
old complaint that “it can't be done” 
had become for them a challenge and 
later a guarantee of success. 

Our allies, desperate for ships, were 
incredulous. When a great dreadnought 
came in for repairs the British feared 


that the job would take a year. Her 
wounds, though not publicized, • were 
extremely serious. At the end of 70 
days she sailed again, a new battleship 
with many improvements suggested by 
the loss of the Graf Spee. The British 
were delighted. As many as possible 
of her naval casualties are now sailed 
to American yards for .repair. 

The heavier the steel of a warship's 
hull, the tougher the problem of clean¬ 
ing her up after bombs and torpedoes 
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Official U. S. Navy Photograph 

The Shaw, in drydock on the West Coast, with her new 

forword section shown in the foreground ready for installation 

s out of have torn her apart A typical case of intend 

practice heavy repair confronted a sandy- cels oi 

jits re- haired young ensign named Mullins, eye o 

ed mat- who had graduated from engineering The ( 

r as done school less than two years before to th 

was an joining the Reserve. He had to get who 

te huge this ship into drydock without per- Comn 

r backs mitting her ragged bottom plates to head 

t of old smash up the dock flooring on the way repair 

in their in. Coolly he had her crew make the spirit 

e. The ship fast to a pier in deep water, where 

e done” Jumping into a diving suit he went 90 pei 

age and down with a couple of professional one rc 

divers with underwater cutting torches, they i 

>s, were The three of them spent all day and in reo 

dnought part of the night cutting loose jagged own a 
i feared pieces of steel, constantly in danger own 


of having their life lines cut by the 
knife-sharp edges all around them. 
Mullins had never been down before; 
without practice he shouldn't have 
gone. But he wanted to save time by 
applying his knowledge of cutting 
methods directly to the job in hand. 
As a result the ship was drydocked a 
full half day ahead of schedule and 
repairs beat every previous record set 
by the yard. Mullins's example in that 
first risky operation had put every 
workman on his mettle. 

These young hull super¬ 
intendents wear the uni- 
3 forms of Reserve officers 
of minor rank—indistin¬ 
guishable from thousands 
of others who do our naval 
fighting and patrol. But 
their authority is out of 
all proportion to their sta¬ 
tions; it is unique. To be 
in charge of a whole war¬ 
ship under repair is to be 
the boss of every civilian 
on the job and to have 
priority to get things done 
immediately in all the 
shops. It means that the 
young engineer must know 
every compartment on the 
ship, understand the pur- 
3J| pose of every beam and 
plate and every machine, 
and know how to find any 
kind of trouble and set it 
right. In addition, he must 
handle his men skilfully 
and get along with every 
yard boss into the bargain. 

He is working on his 
own, with millions of 
dollars worth of ship at 
his mercy. Actually he is 
tied solidly into the navy 
yard organization in a 
position that is simply 
streamlined to fit the emer¬ 
gency. In each of the yards 
h r h e an d his colleagues re- 

110111118 port to a Chief Hull Super¬ 

intendent—a naval old-timer who par¬ 
cels out the work and keeps a seasoned 
eye on his little group of virtuosos. 
The Chief in his turn is responsible 
to the yard's Construction Officer, 
who is directly answerable to the 
Commandant. None of these three 
head men tolerates red tape. In this 
repair job there is something of the 
spirit of the research laboratory, 
where independence and initiative are 
90 percent of the stock in trade. Only 
one requirement is held over the men: 
they must get their work done right, 
in record time. How they do it is their 
own affair. They must work out their 
own contacts with departments of 
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supply and manufacture and transpor¬ 
tation. Nobody interferes with them 
unless by their failures they prove 
themselves unequal to the job. 

In peacetime such tremendous re¬ 
sponsibility on young shoulders would 
be impossible. But results have proved 
repeatedly that lifelong experience is 
not necessary. Ingenuity and plain 
common sense get the hull superin¬ 
tendents out of every jam. When 
they come to the yard they do not 
enter any long course of training, 
but are given a repair job and told 
to go ahead. If they make mistakes 
they must rectify them as best they 
can. The Navy knows that these fel¬ 
lows have been used to independence. 
Their great contribution will be in¬ 
nate judgment and the energy of youth. 
The Navy has learned that when a 
man has no time to make mistakes he 
won’t make them. 

The hull superintendents are drawn 
from all over the land—from industry, 
business, laboratories, sometimes from 
college graduating classes. Admiral 
Yarnell, of China fame, is credited 
with the idea of digging them out and 
giving them a try. When the repair 
problem threatened to become serious 
he persuaded the Navy Department 
that industry was full of young engi¬ 
neers who would make top-notch fixers 
of damaged ships. He made a tour 
of the technical colleges and large 
corporations and interviewed hundreds 



Official U. S. Navy Photograph 

A close-up of the operation of joining the Show to her new bow. The ship, at right, 

:j being floated into position for attaching the bow which is seen at the left 

of men from 25 to 50 who had shown neers, had been responsible for many 

outstanding ability along engineering short-cuts ami improvements in their 

lines. lie told them there was a big own line. Both thought they had some- 

job to do in the yards; that, although thing to give the Navy and both 

he could offer them little money and joined up. Martin had once been a 

no fame, they would have an unbeat- football man and Raker was a tennis 



Official U. S. Navy Pho t og r aph 
Tho Shaw's temporary bow has boon removed; 
ship (in background) will bo floated to now bow 


able opportunity to serve star; both knew the value of quick 

their country by doing the independent decisions and at the same 

work thev knew how to do time understood team play. In their 
best. If they would come he Nebraska home town they were told 
would see to it that red tape they were crazy to go to sea, but 

was cut and that the sky was neither listened They went to West 

made the limit foi results. Coast yards and began. 

They took him at his word 

and joined the Reserve in p akkr specialized in destroyer re¬ 
droves ® pair* and eventually sailed with a 

McCantry. for example, gang of mechanics to Pearl Harbor 
was a welding specialist just in time for the Jap onslaught, 
fm a large manufacturing When the Sltazv made her place in 
outfit Mullins worked for the news by rising from her grave and 
a farm machinery concern, making the run back to the States 
Young Johnson had been under her own steam, the Japanese 

a naval architect with were puzzled, for they had seen the 

the Maritime Commission ship’s magazine explode, ripping 50 
Teale had a small consult* feet of bow clean out of her. The 
ing firm of his own. These mystery was easily explained. Ensign 
men and many more like Baker had asked permission to try 
them had been uneasy in an improvised salvaging operation, 
their civilian jobs for some (jetting it, he had hauled the wreck 
time. They wanted to get into drydock, cut away several hun- 
into the game but saw no dred tons of mashed plates and beams 
way of making their special and then calmly welded a mud-scow 
talents useful. Then came bow over the Shaw's wide-open end 
Yarnell’s offer and inside of It was not a new trick but the time 
a month they were repair- record for such a job had never been 
ing ships. approached before. And time wa$ 

Men like Martin and now more valuable than gold. 

Baker, cement plant engi- There are other men like Baker, 
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Official U. S. Navy Photograph 

Once more a whole vessel, the Shaw is o monument 
to the spirit that will eventually emerge victorious 


working at Pearl Harbor on jobs that 
can’t be described. Regular Navy and 
Reserve are on duty there together, 
and the hull superintendents are hang¬ 
ing up records as good as or better 
than the Shaw's. 

These Reservists are successful 
largely because so much is expected of 
them. One fellow named Smith, in 
an East Coast yard, makes a specialty 
of long hours. Twice recently he has 
gone for 36 hours without sleep when 
small patrol boats had to be repaired 
in a hurry to get back to the Atlantic 
submarine hunt. Smith gets home on 
an average of once a month and then 
only for a few hours. He has a cot 
set up in his tiny office and lives 
largely on sandwiches and coffee 
handed him by the crews of the ves¬ 
sels he repairs. 

A notiier hull man named Telford 
^ prefers trick jol^the less routine 
the better. The Boss Superintendent 
knows this and gives him every 
mechanical impossibility that comes 
along. Telford’s high-water mark was 
a vessel with a smashed mast and a lot 
of topside damage that had to be sent 
to sea in three days. It was 24-hour 
work all the way through. He had 
to Jfl|N and install a new mast, which 
he dll in the rigging shop complete. 
It was ready to set on the last night, 
12 hours before sailing time. Telford 


decided to set it himself. 
And so, about midnight— 
moonless, pitch dark, the 
wind whistling through his 
baba coat — he climbed 
aboard the spar and rode 
into the sky at the end of a 
wire rope sling suspended 
from a hammerhead crane 
far overhead. Then for 
three hours he jockeyed the 
mast up and down, easing it 
into place in the ship by 
signalling the crane opera¬ 
tor above him with a flash¬ 
light. 

It was a grim job but 
Telford himself was not 
grim; he was almost blythe. 
All through the night he 
swung in the air, singing, 
and his song carried through 
till dawn. And though Tel¬ 
ford was pretty well frozen, 
pride sent him below to try 
a piece of thin paper be¬ 
tween mast butt and seat 
when the job of lowering 
was done No mast had 
ever fitted before on the 
first try but this one did. 
Lieutenant Telford had 
made the measurements for 
it himself and was not in error by a 
thousandth part of an inch. 

Gleeful victories like this go on 
day and night in every yard. Word 
came to one hull superintendent named 
Deane that half a dozen “PT-boats* 
were urgently needed “somewhere 
south.” Deane revolved the problem 
in his mind and quickly eliminated all 
the orthodox solutions. The PT’s were 
too small to make the long trip by 
themselves and too big to be shipped 
by rail. So he decided to load them 
aboard a converted merchantman 
scheduled to leave the yard next morn¬ 
ing. 

Grabbing a ruler he went aboard to 
make measurements. As he expected, 
the ’tween-deck space was too low 
for stowing the boats and nothing 
could be done to improve it. The only 
way out was to dismantle the boats 
and send them south in pieces Calling 
in the boat manufacturer to give him 
help, Deane quickly stripped them of* 
everything — guns, torpedo tubes, 
masts, pilot houses, and all. Plywood 
bulkheads were ripped out by main 
force. He knew that others like him¬ 
self could put the little craft together 
again on arrival. 

In the middle of the night—as usual 
—he was ready; the PT’s had been 
trimmed down to fit. Taking a boss rig¬ 
ger up on the ship’s fo’c’stle he estab¬ 
lished communication by flashlight 


with the cr$ne operator 160 feet above 
and the PT’s began to swing through 
the air toward the cargo hatch. As 
the first one inched down Deane real¬ 
ized that the hatchway wasn’t quite 
long enough to let her through. At any 
other time the whole plan would have 
been scrapped as impossible. Figuring 
rapidly, Deane decided to drop the 
boats slantwise, nosing them through 
the hatch and hitching their sterns in 
last. It was a delicate operation in the 
dark but it worked, with a trifle less 
than one inch to spare. The whole 
flotilla was snugged down in the hold 
by morning without scratched paint on 
any one. 

The spirit that sent the pioneers 
■ across the Plains and drove back 
the frontiers of science in the labora¬ 
tories is sustaining these youngsters 
through their long night vigils and 
daily grinds. What keeps their cour¬ 
age up is their perpetual interest in 
something new. Every repair problem 
is a fresh challenge, prefaced by the 
near conviction that it can’t be done. 
What the Navy has done is to let 
loose the native American love for 
invention. These hull superintendents 
are never held down by routine. Their 
energy is never sapped by long waits 
while red tape unwinds. Nor is it 
falsely buoyed by hope of recognition 
or financial reward. They will never 
get medals or newspaper headlines 
Rut they will get something else that 
means more to them than all of these 
—the certain knowledge that without 
them many a ship would never again 
meet the enemy. 

For the millions who must remain 
in civilian life this vital achievement 
of the Naval Reset ve is a heartening 
thing indeed. It proves how strong 
are the sinews that lie dormant in a 
nation whose enemies once crowed 
that it w'as too soft and too slow For 
the McCantrys and the Mullinses, the 
Deanes and Telfords, the Bakers and 
Smiths are no different from ourselves 
and each of us will be capable, when 
the time comes, of turning in as good 
a performance as theirs. 

• 

THE foregoing article tells the 
story of only one of the many 
groups of unsung heroes who, just as 
much as the soldier , the sailor, and 
the marine, are doing more than their 
share toward winning the war . The 
stories of others of these groups are 
being ferretted out, and it is hoped 
that, censorship permitting, more than 
one of them will be published in the 
pages of this magastne. —The Editor. 
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Contact Lenses 


With Recent Advances in Technique, These Aids to 
Vision Have Become Much More Satisfactory 


ALSTON CALLAHAN, M.D. 

Atlanta, Georgia 

//■ 

Invisible glasses? Contact lenses? 

■ You mean the kind that you put 
underneath your lids right against the 
eyeball? Ugh! I don’t think 1 could 
stand them. Are they safe? And 
aren’t they frightfully expensive?” 

Many react in such a manner when 
the subject is mentioned, and it is true 
that the aversion to putting something 
into the eye is natural. But here are 
the facts. 

It is only in the past few years, 
since clear plastics were devised, that 
the safety of contact lenses has been 
entirely beyond dispute. Also, it is 
only in the past few years that their 
construction has been scientifically ac¬ 
curate. Today, there are between 
3000 and 5000 wearers of contact 
lenses. 

Until recent years contact lenses 
were made only in certain sizes This 
required an exhaustive sitting while 
the user’s size was selected, necessitat¬ 
ing insertion and removal of dozens 
of lenses in the attempt to find one hav¬ 
ing the correct fit. The contribution 
which has now made contact lenses far 
more usable was made by T. E. Obrig, 



Without o local anaesthetic dropped 
into the eye it would be a difficult, 
painfdl procedure to take a cast of it 


a New York optician, who pioneered 
in making molds of the individual's 
eye, entirely of plastic mateiial, so that 
the fit was as precise and individual 
as a fingerprint. Obrig’s investigation 
of contact lenses showed that the size 
of the cornea varied so much in dif¬ 
ferent persons that it would be next 
to impossible to fit them really ac- 



The worm wax for making the 
mold is poured into a little glass 
casting shell, ready to invert quickly 
over the eye, as in the picture above 

curately from stock sizes. Therefore, 
each lens must be tailor made Exact¬ 
ly how this is done is shown in the 
accompanying series of illustrations 
First, a local anaesthetic is dropped 
into the eye, so that no pain will be 
felt during the casting. 

Next, Negocoll, a hvdro-colloidal 
plastic composition somewhat midway 
between a wax and a jelly, and which 
is liquid when warm but solid when 
cool, is heated to 118 degrees, Fahren¬ 
heit, and allowed to cool to 107 de¬ 
grees. It is then poured into a small 
casting shell, and the shell is quickly 
inverted and gently pressed against 
the front of the eye as the lids are 
pulled out of the way. 

The Negocoll cools in a few minutes 
to normal body temperature and 
solidifies, whereupon the mold may be 
removed from the eye. 
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Thu costing shell is pressed against 
the eye. In the photograph the upper 
eyelid is over the shell. Some of the 
jelly-wax trickles down the cheek 

The casting shell, bearing in the 
wax the perfect imprint of the eye, 
is then placed in some convenient 
holder, and freshly mixed dental stone, 
ordinal ily used for making casts of 
teeth for plates, is poured into it. 

This substance hardens to form the 
cast The fifth picture shows two 
typical castings The one held in the 
hand shows only the reverse side, 
on which identifying maiks are 
scratched, but the separate one shows 
an exact duplicate of the front surface 
of an eye So accurate are these cast¬ 
ings that impressions of small blood 
vessels can be traced 

IT is from these castings that the con- 
■ tact lenses of clear plastic are made 
to fit the eye. 

'Hie final photograph shows a pair 
of finished contact lenses It will be 
noticed that the central position of 
each lens bulges out slightly This 
central position does not come into 
contact with the central, transparent 
part, or cornea, of the eye at all The 
outer, flanged part, rests only on the 
white part of the eye where it causes 
no pain or disturbance. 

The “power,” or strength, is ground 
on the non-contacting central portion 
of the lens, which will be in front of 
the cornea. 

When the lenses are worn, the space 
between the central position and the 
cornea of the eye is filled with a spe¬ 
cial buffer solution, dropped into the 
hollow of the lens before it is inserted 
into the eye. Wearers—even highly 
nervous persons—learn quickly how to 
insert and remove contact lenses, the 
initial hesitancy soon giving way to a 
routine, as with a dental plate. 

After the first fitting, contact lenses 
are worn for an hour or so. This 
period of time is gradually extended 
as tolerance is developed, until they 
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From the cost just mod*, which might 
bo colled o negative, o positive cost, 
duplicating the eye, must now in turn 
be mode. Costing shell lies on table 

arc used continuously six, or eight, or 
even 12 hours. It is best to remove 
them every night and re-insert them 
every morning, but one young man, 
who did not read the instructions care¬ 
fully, left his lenses in for two weeks 
without doing any harm to his eyes. 

D espite all precautions taken in mak¬ 
ing the mold, it occasionally hap¬ 
pens that the lens will touch a position 
of the cornea, which eventually would 
cause damage. Formerly, exhaustive 
studies with the microscope were 
necessary in order to rule this out. 
Here came another of Obrig’s out¬ 
standing contributions—the use of 
fluorescein When invisible ultra-violet 
rays are thrown on fluorescein, it 
glows brightly in the dark, and has 
thus been made use of in producing 
spectacular effects in the theater. Obrig 
filled the space between the lens and 
the eye with fluorescein and turned 
on the ultra-violet radiation. If the 
contact lenses fitted perfectly, the en¬ 
tire central area glowed. If the lens 
touched the cornea in any area, how¬ 
ever small, that area remained black, 
for the fluorescein was displaced. By 
grinding off a minute amount of the 
lens, and then retesting with fluo¬ 
rescein, it is possible to continue the 
adjustment until the fit is exact. 

The “physical fit,” or the actual fit¬ 
ting of the lens, can therefore be 
achieved to perfection, while the “opti¬ 
cal fit,” or the grinding on the lens 
of the correct strength, whether it be 
for cone-shaped cornea, astigmatism, 
near-sightedness, or far-sightedness 
has been done accurately for some 
time. 


Chief among the few minor prob¬ 
lems yet to be completely solved is 
the matter of the “chemical fit,” for 
a few eyes have difficulty in using 
a standard buffer solution worn regu¬ 
larly between the lens and the cornea. 
But recent investigation in the shift¬ 
ing of the acid-alkali balance has 
pointed out a new approach to this, 
and it is likely that the small fraction 
of people who cannot be “chemically” 
fitted will be even further reduced. 
Though the use of this fluid compli¬ 
cates to a slight degree their insertion, 
doctors who prescribe contact lenses 
point out that it is because of this 


An oxoct cost of ooch eye. The one 
in the hand shows the bock on which 
identifying marks ore scratched. The 
other, lying on the table, is a front 



From the molds just mode, the final 
contact lenses ore cost in plastic and 
finished, each os individual os o 
fingerprint, are each o precise fit 

that these lenses, once fitted correctly, 
may last easily ten years or longer. 
For the ordinary factors which render 
necessary the changing of ordinary 
glasses every year or so, because of 
altering astigmatism and so on, are 
entirely neutralized by the “fluid lens”* 
which naturally fills whatever irregu¬ 
lar space is present. And thus their 
cost, when the period of service is con¬ 
sidered, is not so great. 

Fitted contact lenses are still quite 
expensive, as each pair is as individual 
as fingerprints. Melted down, you 
could buy the plastic used for only a 
few cents; but so highly technical is 
their fitting, to say nothing of the skill 


required of the manufacturer, that it 
is unlikely that they will soon be 
cheaper. 

Contrary to a widespread belief that 
contact lenses were designed primarily 
to satisfy a desire for a more sightly 
substitute for spectacles, the motive 
for their development has been to give 
vision or protection to certain kinds 
of abnormal eyes which can be bene¬ 
fited by no other means. One such 
example, showing how a contact lens 
gave good vision where there was 
practically none, is shown in the draw¬ 
ings. 

The upper drawing shows a normal 
eye which attains perfect vision be¬ 
cause the cornea and lens focus the 
rays of light from the object viewed 
onto the retina, from whence it goes 
to the brain by way of the optic nerve. 

In the middle drawing is a case of 
keratoconus, or cone-shaped eye. Be¬ 
cause of the cone shape, the rays of 
light are not focused—some do not 
pass through the pupil and others 
spread out to the edge of the pupil. 
All this eye can see is the difference 
between light and dark, and ordinary 
glasses will not help. 

But the contact lens in the lower 
drawing affords normal refraction of 
the light rays again. As is shown, 
it fits against the white part of the 
eye, but does not touch the clear part 
(cornea) where it would cause dis¬ 
comfort. The intervening space is 



A normal oyo, on abnormal aya (sorl- 
oui coso of keratoconus), and tha 
optical offset of contact lansas: re¬ 
stored vision In a "hopeless" coso 
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filled with the special buffer solution 
regularly worn with the contact lenses. 
Now, since the refractive index of this 
fluid is almost the same as that of 
the fluid within the eye itself, the rays 
of light focused by the contact lens 
pass unchanged by the distorted cornea 
to the retina as happens in the normal 
eye. 

There is a rather widespread belief 
that contact lenses are a new idea but 
this is by no means the case. They 
represent the culmination of years of 
hard work and investigation by a 
score of scientific men, most of whom 
approached the problem from different 
angles and each of whom made some 
real contribution to the solution. 

The first scientist to propose and 
record such an idea was the astron¬ 
omer, Sir John Herschel, who sug¬ 
gested in 1827 that a glass shell could 
be devised to fit over the eye to protect 
it from infection by a diseased lid 
Sixty years later F. E. Mueller, in 
Germany, made one of blown glass 
which successfully protected for sev¬ 
eral years the eye of a patient who 
was unable to close it because of cancer 
of the lid. 

In 1888, A. Fick, also of Germany, 
suggested that contact lenses be used 
for the condition called keratoconus, 
or cone-shaped cornea, described 
above. For this the Zeiss firm made 
contact lenses of blown glass 

PARTICLE REMOVER 
Smooth! Magnotlxod Wirt Loop 
For Foreign Bodies In Kyo 

A magnifying glass is often of great 
assistance in locating foreign bodies in 
the eye, and such bodies can be con¬ 
veniently removed by means of a loop 
of smooth wire. These two aids in 
particle removal have now been com- 



Mognifits and removes 


In 1892 Sulzer ground some contact 
lenses of optical glass. They gave 
good vision but caused discomfort and 
could not be successfully worn. 

In 1909 the Mueller optical firm pro¬ 
duced contact lenses of “glass eye” 
glass but, among other imperfections, 
these contained impurities and had a 
very short life. 

In 1920 Carl Zeiss accurately ground 
and polished contact lenses of chemi¬ 
cally resistant glass, but only in one 
size. By continuing their research they 
found that varying sizes could be 
made. Not only could these be used 
for conical cornea, but also for near¬ 
sightedness, far-sightedness, and astig¬ 
matism. For the first time, contact 
lenses were brought within reach of 
the average person having a more 
commonly found type of defective 
vision. Many persons were fitted with 
these lenses, but to users in the United 
States it meant not only an exhaust¬ 
ing sitting, requiring the insertion of 
dozens of lenses in the attempt to find 
one having the right 'fit, but also a 
long delay, since the lenses had to 
be shipped back to Germany one or 
mere times to have the necessary 
strength ground on the lens 
And now we have the new type of 
all-plastic, individually fitted lens, and 
other refinements. This is where the 
present story takes over—contact 
lenses made really wearable 

I • 

bined in the Mag-Optin unit shown in 
the accompanying drawings. The mag¬ 
nifying lens is made of a plastic mate¬ 
rial and is unbreakable. The handle is 
also of plastic, and the wire loop is 
affixed to the end of it The loop itself 
is magnetized so as to assist in the 
removal of magnetic particles from the 
eye. Non-magnetic metallic particles, 
of course, are mechanically removed 
by the smooth wire loop 

SACCHARIN 

No Harm In Ordinary Uta of 
the Supor-Swoot Substaneo 

N ow that sugar is rationed, tho 
thoughts of some have turned to sac¬ 
charin and there are rumors that 
saccharin is dangerous While kill¬ 
joy friends are always ready to tell 
us that whatever we enjoy is “danger¬ 
ous,” The Journal of the American 
Medical Association is no killjoy about 
saccharin. It states editorially: 

“Sugar rationing and new emphasis 
on weight reduction have doubtless 
increased the use of saccharin for 


sweetening purposes. Renewed inter¬ 
est in the possible harmful effect of 
this substance is an apparent corollary. 
Earlier investigations of saccharin, 
however, have failed to reveal danger¬ 
ous side-actions except from extremely 
large doses. Likewise the evidence 
does not reveal any reason why sac¬ 
charin cannot be used continuously 
in average sweetening doses for an 
indefinite period. Many patients have 
taken saccharin for years without 
harmful effect.” 

IVORY DOME 
Baldnoss May Ba Caasod by 
Calolfleatloii of tbo Skall 

A nf.w theory of the cause of bald¬ 
ness has been proposed in The Journal 
of the American Medical Association, 
by Dr. Frederick Hoetzel of Chicago. 
The cranial sutures, or little wavy 
joint cracks of the skull, also other 
skull openings, may become calcified 
and shut off some of the circulation 
to the scalp. He describes “observa¬ 
tions which T made while serving as 
technician in gross anatomy. 

“I then had occasion,” he continues, 
“to remove the brain9 of about 80 
cadavers for separate use in the neu¬ 
rology classes and incidentally noted 
a seemingly obvious relation between 
the blood (vessel) supply to the scalp 
and the quantity of hair. Baldness oc¬ 
curred in persons in whom calcifica¬ 
tion of the skull bones apparently had 
not only 'firmly knitted the cranial 
sutures but also closed or narrowed 
various small foramens through which 
blood vessels pass, most prominently 
in persons with a luxuriant crop of 
hair 

“These blood vessels are mainly 
veins which normally communicate 
with the diploic veins in the spongy 
tissue of the skull bones but which 
are evidently pinched off by calcifica¬ 
tion of the foramens Various stages 
of this process of impairing the blood 
circulation of the scalp could be ob¬ 
served. 

“This, then, not only explains why 
baldness occurs but also why men are 
more likely to become bald than wo¬ 
men, since bone growth or calcifica¬ 
tion is generally greater in males than 
in females. 

“Obviously 4 hair tonics* or vitamins 
are not likely to restore a blood circu¬ 
lation through what has practically 
become ‘solid ivory * Moreover, one 
wonders whether the promotion of a 
higher calcium intake among adults 
may not eventually increase the in¬ 
cidence of baldness and the sales of its 
vaunted remedies.” 
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Science in the Forest 

Modern Forestry Management Takes into Consideration 
All Phases of Wood Growing and Utilization 


6. H. COLLINGWOOD 

Chief Forester, American Forest 
Products Industries, Inc. 

M odern forestry, plus more 

scientific utilization of wood, 
are insuring adequate supplies of this 
vital natural resource for all of Amer¬ 
ica s war needs while maintaining re¬ 
serves for the future. The fact that 
wood is as important to military effort 
as oil, coal, or iron ore makes this 
especially significant. More 
than that, the importance of 
wood is further increased 
because its principal com¬ 
ponents, lignin and cellu¬ 
lose, are the basis for 
increasing numbers of “er¬ 
satz” products. 

Sugar, textiles, proteins, 
alcohol, cattle fodder, indus¬ 
trial chemicals, and plastics 
—as well as an endless 
number of other derivatives 
— can be obtained from 
wood. Nazi war production’ 
is backboned by wood. In 
this country wood contri¬ 
butes to the war effort by 
providing in whole or in 
part approximately 1100 
items of Army and Navy 
use. These include ships, 
cantonments, pontoons, gun- 
stocks, tools, barracks and 
equipment, explosives, flame¬ 
throwers, gas masks, air¬ 
planes, packing boxes and 
crates, paper products, and 
fabrics. 

To supply these needs our 
forest products industries are being 
called upon to produce 38 billion board 
feet of finished lumber this year. In 
addition, wood is needed for chemical 
distillation, fuel, and paper pulp. This 
is tremendous but not disastrous when 
one bears in mind that timber is a 
growing crop—a replenishable natural 
resource. 

Fortunately, trees are living or¬ 
ganisms whose growth and natural 
capacity for reproduction may be ac¬ 
celerated by careful management. 
Trees will die, but a forest may live 


forever. Many timber owners of the 
United States, well aware of this, are 
engaged in a program of conservation 
and reforestation whose objective is 
to guarantee abundant supplies of this 
basic raw material for all time, 

This objective can be attained. 
Much has already been accomplished. 
Shortly after the turn of the century 
the then chief forester of the United 
States uttered a prediction concerning 
the future of our timber supply which, 


had it come true, would have proved 
dire indeed. “We have all but reached 
the end of these forests,” he said. “We. 
have reached the point where the 
growth of our forests is but one-third 
of the annual cut, while we have in 
store timber enough for only 20 or 30 
years at our present rate of use.” On 
the basis of such premises, he prophe¬ 
sied an inevitable “timber famine” 
which would affect every individual. 

After more than 30 years, our an¬ 
nual new growth of timber amounts 
to over eleven billion cubic feet. This 


is not board feet, but in addition to 
fuel-wood, pulp wood, and other prod¬ 
ucts which are adapted to measure¬ 
ment in cubic feet, it includes 32 
billion board feet of saw timber. When 
we entered the war, this new growth, 
or annual crop, was approaching the 
point where it would balance the an¬ 
nual amount commercially consumed. 
Had the war not intervened, the new 
growth might have equaled or even 
exceeded the annual forest drain from 
all causes by 1945. 

Commercial harvesting of trees does 
not account for the entire amount 
taken from the forests each year. Fire, 
insects, tree diseases, and decay take 
constant toll. Ceaseless war must be 
waged against these fruitless losses 
as part of the forest industries’ pro¬ 
gram for forest conservation and silvi¬ 
culture. 

What may not be generally realized 
is the fact that timber is a crop just 
as surely as wheat or corn. Conse- 
sequently, trees must be 
protected from fire and such 
“natural enemies” as insects 
and fungi. They should be 
harvested before ripeness 
turns into rot. There is no 
better way to provide for 
new timber crops. 

roRTUNATEi.v, areas natur- 
■ ally suited to forest growth 
are abundant, and timber 
stocks are available for our 
needs. One third of the 
United States is covered 
with trees When the colon¬ 
ists arrived in America, 
there were some 822 million 
acres of forests. During the 
succeeding three centuries 
those forests have yielded 
over seven trillion feet of 
forest products for the build¬ 
ing of the country. Despite 
that use, and excluding the 
acreage cleared to make 
room for cities, towns, and 
farms, we still have 630 
million acres of forest. This 
includes over 460 million 
acres classed as commercial forest, of 
which nearly a quarter is virgin tim¬ 
ber The term “virgin” applies to 
timber so old that it antedates the 
memory of man so that much of it 
has long since reached maturity and 
needs to be harvested to be saved. 

America is now, and has been for 
20 years, in a peiiod of forest transi¬ 
tion. No longer is it necessary to clear 
land for additional agricultural pro¬ 
duction. The present forest area of 
the United States is generally recog¬ 
nized as serving its maximum use if it 



Because this stand of trees has been thinned, those remaining 
will increase in growth rate. Note low, economical stumps 
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Boling tree seedlings ot o nursery. The forest industries of the Pacific Northwest olone 
ore reported to hove plonted some 60 million seedlings during the post 10 yeors 


continues to grow trees. This realiza¬ 
tion heralds a new era in which timber 
is being harvested as a crop, rather 
than “mined’' after the destructive 
fashion of pioneer days. 

Forestry is based on the established 
fact that trees are living plants whose 
reproduction, growth, and develop¬ 
ment may be encouraged by the appli¬ 
cation of relatively simple rules. 
Where possible, forests are harvested 
in ways to assure recurring crops of 
new trees. Where clear-cutting is nec¬ 
essary, this can be done by leaving 
seed-trees. Individual windfirm trees 
with full crowns may be left at fre¬ 
quent intervals across the cut-over 
area, or groups of trees, capable of 
protecting one another while produc¬ 
ing seed, may be left along water 
courses, on ridges, or in strips. Where 
practicable, selective cutting keeps the 
forest continually productive, at the 
same time avoiding abrupt changes. 
Forestry also calls for effective pro¬ 
tection of the growing trees from forest 
fires, continuous warfare against insect 
pests and tree diseases, and effective 
use of as much of the wood as possible 

ost of the badly deforested areas 

are the result of repeated fires 
which destroyed the natural sources of 
tree seed. Only by extensive seeding 
or, preferably, by planting small trees 
can these lands be brought back to 
productive forests. This calls for the 
maintenance of tree nurseiics where 
seedlings or transplants can be grown 
preparatory to planting them on the 
fire-scarred stretches 


One representative example of an 
industry-operated nursery is the “tree 
factory” at Nisqually, Washington, 
where 25 million seedlings are being 
produced to reforest burned-over areas. 
Here are employed the latest scientific 
developments, including treatment of 
the soil with tear gas to kill weeds, 
selection of the seeds according to the 
location of their parents in order to 
select seedlings best suited for various 
soil sites and elevations, and a tough¬ 
ening treatment for the tender seed¬ 
lings to build up their resistance and 


ability to survive after they are trans¬ 
planted and “on their own.” More than 
$500,000 is being spent on this nursery 
to supply seedlings with which to 
restore the forest on thousands of 
acres in Washington and Oregon. The 
Nisqually Nursery project represents 
real progress toward the goal of the 
forest industries—to keep the forest¬ 
lands continuously producing crops of 
trees. In the Pacific Northwest alone 
the forest industries have planted 60 
million seedlings in the last ten years 
Admittedly, planting is only feasi¬ 
ble as a means of correcting mistakes 
or repairing disasters. It is neither 
practical nor economical to rely on 
artificial propagation alone to main¬ 
tain forest growth and insure continu¬ 
ing yields of timber This can best be 
accomplished by working with nature 
to assure seed sources, to keep to a 
minimum the ravages of fire and dis¬ 
ease, and to apply the principles of 
tree growth. Scientific forestry, there¬ 
fore, comes into the picture at the very 
source, out in the woods where the 
fallers and buckers are operating. 

puLES for conservative cutting vary 
^ according to the kinds and sizes of 
trees being harvested, the locality, and 
a variety of other conditions. Where 
trees of differing ages grow together, 
and especially where the forest con¬ 
sists of several kinds of trees, with 
young and old together, the generally 
accepted practice is to cut selectively. 
This term is applied to an operation 
where only trees over a certain mini¬ 
mum diameter, together with those 
which are defective, are harvested. 
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By o special treatment process it is possible to bend 
and twist certain woods to such shapes os 
these, shapes that will be permanently maintained 
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continuous forest growth is 
relatively new in this coun¬ 
try. So also are the efforts 
of the states, the federal 
government, and the tim- 
beriand owners to protect 
all forest growth from fire. 
Many timbermen in the 
East and South, however, 
are harvesting third- and 
fourth-growth timber, whose 
each successive crop is the 
progeny of seed trees left 
from earlier cuts. 

The expanding program 
of forest management for 
continuous growth has been 
popularly called “tree farm¬ 
ing/ 4 Its practice includes 
larger industrial operators as 
well as many thousand for¬ 
ward-looking owners of farm 
woodlots. Of the nation’s 
commercial forest area, 39 



In this plywood testing machine, specimens are 
pulled apart to show relative strengths of the wood 
and glue. The wood must rupture before the glue 


The smaller trees arc left 
to make further growth and 
to provide seed for restock¬ 
ing the openings. Stands of 
trees that are growing too 
thickly may be thinned to 
hasten the growth of those 
that are left. Selective cut¬ 
ting is also adapted to stands 
which are used for more 
than one purpose, as in the 
South, where one operation 
may yield sawlogs, turpen¬ 
tine, plywood, and fuel. 

Some kinds of trees de¬ 
mand direct sunlight in 
early youth, and languish in 
the shade. Accordingly, they 
often develop large areas of 
one-age forests. This is par¬ 
ticularly true of Douglas fir 
in the Northwest where of¬ 
ten most of the trees in a 
given stand are about the 
same age and, generally 
speaking, the same size. It 
may be advisable to clear- 
cut these stands and leave 
clumps or strips of firm-rooted, large- 
crowned mature trees to reseed the 
cut-over area. Under such conditions 
the seed trees may be the sources 
of fertile seed to cover the surround¬ 
ing land for several hundred yards 
After the area is fully stocked with 
young trees, the old seed trees may be, 
and often are, harvested. 

Regardless of the difference in op¬ 
erations, forestry aims to perpetuate 
the forest. At the same time, it must 
be accompanied by continuous efforts 
to protect the young, growing forest 
from fire. 

Definitely planned cutting to assure 


percent is held in industrially produc¬ 
tive private ownership, 21 percent is in 
National Forest reserves or other 
forms of public ownership, and 40 
percent is in farm woodlots. The 
Pacific Northwest holds nearly half 
the virgin saw-timber stand, all of 
which is under protection, and an 
increasing proportion is classed as 
managed “tree farms.” 

Since young and middSe-aged trees 
grow most rapidly, managed cutting 
increases the efficiency of forest-land. 
In general, trees should be harvested 
when they reach an age when their 
annual growth begins to taper off. 


Since every tree in the forests of this 
country keeps its growth record in 
so-called “annual rings” within its 
trunk, it is possible to sample a few 
trees in any stand to determine when 
to harvest for maximum timber yield. 
In some cases the greatest annual 
yield is realized when relatively young, 
immature trees are cut. This is true 
of Southern pine grown for pulpwood. 
These trees make excellent pulp, but 
most of the product of Southern mills 
is Kraft, or heavy wrapping paper, 
which need not be white. This is an 
advantage, since the high resin con¬ 
tent of Southern pine makes bleaching 
expensive. Under careful forest man¬ 
agement Southern pines grow to a 
diameter of eight inches in seven 
years, which, although admittedly ex¬ 
ceptional, can provide 14 or IS full 
crops of pulpwood in a century. Under 
management and protection from fire 
300 square miles of Southern pine 
forest can keep a 500-ton-a-day paper 
mill in operation forever. As against 
this, 2000 square miles of Northern 
spruce forest, not under intensive for¬ 
est management, may be needed to do 
the same. 

\A/herl forest stands have been se- 
™ lectively thinned so that individual 
trees may receive plenty of light, 
second-growth pine on Southern “tree 
farms” are not uncommonly big enough 
for turpentining in 15 years. In fast¬ 
growing sections small sawlogs may 
be ready for harvest in 20 to 30 years, 
and whole forest areas under manage¬ 
ment frequently grow 300 to 400 board 
feet per acre per year. 



Tha blankat on tha floor, tha handful 
of “wool" tha hat, art wood products 
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The great stands of old, untouched 
timber still in the Pacific Northwest 
are alone sufficient to supply all the 
country’s lumber needs for many years, 
were no new trees to grow. As the 
old trees are harvested, the new growth 
can meet all of the newsf Mnt demands 
of the entire country year after year. 
This is especially true where hem¬ 
lock once looked on as a “forest weed,” 
is now used for pulp wood, and where 
the larger logs are in demand for air¬ 
plane stock. New forest crops in this 
region are ready to harvest in 70 
years or less. 

Fire is the greatest single obstacle 
to forest growth. Young trees are most 
vulnerable to fire damage; older trees 
are protected to some degree by 
thicker, more resistant bark, and be¬ 
cause the more inflammable foliage is 
higher from the ground. Destruction 
of young growth and seed sources 
renders denuded forestland incapable 
of unaided recovery. More than that, 
fire destroys much of the fertile soil 
humus, making difficult the establish¬ 
ment of “tree plantations.” Most forest 
fires are caused by man, either from 
incendiary motives or because of care- 


M any “signs” have been used by 
humans to foretell atmospheric 
conditions. Although a number of 
these have little or no value, others 
may be the basis of reasonably 
accurate predictions The following 
are random selections of nature’s odd 
weather gages. 

Preyious injuries are often used as 
storm indicators. How often have we 
heard statements like the following* 
“Well, I believe it will rain. That 
lame foot of mine is aching.” 

Such previous injuries may give 
more trouble before or during the be¬ 
ginning of the storm. While prbphecies 
based upon such pathological condi¬ 
tions are not always reliable, their ac¬ 
curacy is far greater than that of the 
average curbstone predictor. 

There is scientific background for 
such forecasting. The healing of in¬ 
juries is not as perfect as we may sup- 

Courtety "Taylor-RediMtar." 


lessness by smokers, campers, hunters, 
fishermen, and picnickers. To offset 
this, workers in the woods are almost 
extravagantly careful of fire. Some 
might think the adjective ill-chosen, 
but woodsmen and foresters know that 
no extravagance is more unforgivable 
than a blaze that sweeps through the 
woods. 

Together with insects and tree dis¬ 
eases, fire accounts for IS percent of 
the annual use and loss of forest prod¬ 
ucts, the other 85 percent being con¬ 
sumed by man. If the first three of 
these factors could be controlled, new 
tree growth would soon balance the 
needs of industry and home uses, des¬ 
pite the tremendous demands of the 
war. 

Constructive cutting practices, there¬ 
fore, protect seed sources and provide 
thorough-going fire protection, while 
unproductive and burned-over areas 
are restocked with nursery-grown 
seedlings. These, together with effec¬ 
tive utilization of all harvested trees, 
are the basis of the “tree-farming” 
program which is the forest industries* 
assurance that American industry will 
not lack wood. 


pose. The tissues, the capillaries, and 
possibly the nerves heal unevenly. 
Since the circulation system is sensi¬ 
tive to air density, the capillaries may 
become sufficiently distended during 
low pressures to cause pain in varying 
degrees. In other words, the former 
wound acts as an indicator for low 
pressure much as a barometer does, 
although less perfectly. As a low 
barometer indicates an oncoming 
storm, so does the former injury. 

Other ailments: People with rheuma¬ 
tism, arthritis, or other ailments can 
also predict storms for similar rea¬ 
sons. Neurotic people and those with 
poor hearts are often sensitive enough 
to prophesy atmospheric conditions. 
More often, people’s dispositions are 
enough impaired during lows so that 
others may use them for living bar¬ 
ometers. Sleep of otherwise normal 
humans is interfered with during 
periods of lowered pressure 


This condition must not be confused 
with that of people who go to higher 
altitudes. The atmospheric density 
becomes less as one goes upward, but 
the aches and pains one feels during 
steep climbs by train or auto have 
nothing whatsoever to do with the 
weather conditions. 

People who are sensitive to changes 
in atmospheric pressure often go to a 
doctor unnecessarily. The conditions 
which cause their discomfort are harm¬ 
less and temporary. If such persons 
possessed a barometer and watched it 
carefully, they would be able to tell 
the serious symptoms from those due 
to lessened air densities. A micro¬ 
barograph would be ideal, but an ordi¬ 
nary aneroid barometer would also be 
quite satisfactory. 

W ind caves have the peculiar qual¬ 
ity of acting as natural barome¬ 
ters. Caves with enormous capacity 
may have limited exits to the atmos¬ 
phere. During high pressure the at¬ 
mosphere will be forced into such 
raves. During lowered or lessened 
“outdoor” densities the accumulated air 
will blow out of the vents. Wind Cave 
of the Black Hills is such a cave, but 
there are others, like the Medicine 
Hole of the North Dakota Killdeer 
Mountains, which acts in much the 
same manner. Although less accurate 
than a barometer, due to suction of 
winds and perhaps other causes, the 
movements of air currents in caves are 
quite useful as weather indicators. 

Wells and Springs. In late medieval 
times in Italy theie were some wells 
which acted queerlv. On most days 
they would produce water by pumping, 
but it was observed that on days pre¬ 
ceding a storm they would not. The 
failuie to yield water was used as a 
storm predictor by some. Others at¬ 
tributed magical properties to such a 
knowing fluid and either shunned or 
sought (depending on the temperament 
of the individual) the liquid because 
of its supposed supernatural proper¬ 
ties. 

However, the scientific explanation 
is the simple one. The valves of the 
pumps used at that time were often 
considerably above water. It would 
be hardly possible for pumps to operate 
30 feet above the level of the liquid 
under the best conditions, and almost 
impossible under usual conditions, yet 
excessive pumping frequently lowered 
the well to this critical stage. During 
the low barometer such pumps tended 
to protect the well against excessive 
depletion. The well, therefore, pre¬ 
dicted weather about as efficiently as 
a crude barometer. 

Springs and wells sometimes become 
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“milky” or cloudy before storms. In 
many instances these are used as local 
weather forecasters. This seemingly 
peculiar phenomenon also can be ex¬ 
plained scientifically. All flows from 
underground sources dissolve some 
gas. Under heavy pressure more gas 
is dissolved than under low pressure. 
If the air density is high, gas does not 
flow or form easily on coming to the 
surface. If the pressure is low, how¬ 
ever, enough tiny bubbles will form to 
give the water a temporary milky ap¬ 
pearance. Often the particles of re¬ 
leased gas will bring into the spring 
or well the sediments deposited during 
other periods. These may remain sus¬ 
pended and give the liquid a murky 
or milky appearance. Also the flow 
may be increased a little during such 
periods. The spring is therefore like 
a very crude barometer and, as such, 
can be used for forecasting purposes. 

Moisture phenomena are often used 
for amateur forecasting. Hazy air gives 
evidence of the abundance of water 
vapor. As such, it may be a crude in¬ 
dicator of rain, and because aqueous 
gas is lighter than air, it is a crude 
gage of barometric pressure. The 
"ring” or “rings” around the moon, 
the halos, coronas, and similar phe¬ 
nomena likewise predict rain. 

Human hair is sensitive to atmos¬ 
pheric moisture. Naturally curly hair 
becomes more curly when the air is 


FL0ATIN8 BLASS 
Made By Ntw Prows* Mas 
Many Potential Utas 

new type of opaque glass that 
floats like cork and can be used as the 
buoyant element in the construction 
of life boats, life rafts, life preservers, 
and pontoon bridge supports has been 
developed by the Pittsburgh Corning 
Corporation. The new product, called 
Foaniglas, also has valuable insulating 
qualities. It has a weight of only ten 
pounds per cubic foot—one fifteenth 
that of ordinary glass—and is odorless, 
fireproof, and vermin proof. 

It is now under active investigation 
by certain Federal government agen¬ 
cies as an alternate material for such 
critical products as cork, balsa wood, 
cellular rubber, and kapok, which are 
largely imported. Foamglas does not 
resemble any form of glass heretofore 
manufactured. It is extremely light in 
weight, opaque, rigid, and has a cellu¬ 
lar structure containing a myriad of 
tiny air-tight cells which give it buoy¬ 
ancy and insulating properties. 

It can be sawed or drilled with ordi¬ 
nary tools. Because of its closed-cell 
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damp. Artificially fashioned hair, even 
the press of one’s woolen trousers, 
tends to go back to the natural state 
under such hygroscopic conditions. 
Scientists have recognized the sig¬ 
nificance of this truth in constructing 
one of the water-vapor testing instru¬ 
ments, the hair hygrometer. 

Landscape features are popular as 
weather guides. If a mountain or butte 
to the west becomes unusually hazy 
or is obscured by a certain type of 
cloud, a storm will soon be upon us. 
But this is because weather in our 
latitude usually travels from the west 
and we are merely observing it in 
advance. Pikes Peak of Colorado and 
Crow Peak of the Northern Black 
Hills are examples of this type of 
indicators. 

Rainbows in the west also fortell 
an oncoming rain. But they always 
occur in the early morning, on rain 
which is already falling a short dis¬ 
tance to the west and which in all 
probability soon will reach us. 

The foregoing indicators are of 
considerable scientific interest. In no 
case, however, are they as reliable as 
the devices used by the weather fore¬ 
casters. If one lives in an area where 
such phenomena cannot be convenient¬ 
ly observed, it is some satisfaction to 
know that good instruments, intelli¬ 
gently used, are much better than 
nature’s weather gages. 


structure it will not absorb water and 
it; will float indefinitely. It is available 
in slabs 12 inches by 18 inches and in 
thicknesses of 2 inches, 3 inches, A x /i 
inches, and 6 inches. 

Foamglas is produced by firing ordi¬ 
nary glass which has been mixed with 
a small quantity of pure carbon. At 
the proper temperature the glass 
softens and the carbon turns into a 
gas which then acts upon the molten 
glass very much as baking powder or 
yeast behaves when bread is baked. By 
proper selection of the glass batch, the 
type of carbon, and by exact control 
over the time and temperature used, 
it is possible to obtain rigid vitreous 
slabs of Foaniglas in which the cells 
are uniformly small in size and entirely 
sealed one from another. 

SUNFALL 
Mtiivrad by Ust of 
Btw BlKtfM Tikis 

Sensitive new electronic “eyes" 
developed by Westinghouse engineers 
to see and record invisible ultra-violet 
rays in sunshine will be used to make 
daily measurements of “sunfaH” in the 


United States to study its effect on the 
wartime health of the nation. The new 
sun-measuring instruments eventually 
will operate in 20 of the world’s first 
solar observation posts to be set up for 
a nationwide ultra-violet study by the 
United States Weather Bureau. By 
recording the amount of ultra-violet 
which penetrates through the haze of 
big metropolitan centers, Weather 



Measures sun tan rays 


Bureau officials believe that it may 
eventually be possible to forecast for 
several days in advance the intensity 
of sunfall over a city. 

Development of new electronic light 
cells in the meters will make sunfall 
measurements as accurate and uniform 
as the familiar rainfall statistics now 
issued by the Weather Bureau, accord¬ 
ing to Dr. H. C. Rentschler, Director 
of the Westinghouse lamp research 
laboratories. 

“Many of the effects of the sun’s 
invisible ultra-violet rays on human 
health are still a scientific riddle to re¬ 
search men, mainly because of a need 
for uniform and dependable instru¬ 
ments to measure solar radiations,” 
Dr. Rentschler explained. “Electronics 
research has now produced a tool that 
will make it possible to meter and 
standardize a unit of sunlight just as 
accurately as a watt of electricity or 
gallon of fluid. 

“Sun statistics taken from various 
climate zones and compared with the 
health statistics of those zones will be 
one way in which research men can 
study the effect of ultra-violet on 
humans. Such studies could be aimed 
at determining what preventive or 
curative effect, if any, sunlight has on 
such diseases as tuberculosis and 
rickets and the relationship between 
liberal exposure to ultra-violet and 
general health,” Dr. Rentschler said. 

In appearance, the ultra-violet sun 
meter resembles a long, oversized 
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The black powder of the American 
Revolution could lob a cannon ball 
about a mile. At the time of the First 
World War the normal heavy artillery 
range, with smokeless powder, was 
about twenty miles. 

For this war, chemical research de¬ 
veloped a propellant that has a range 
of hundreds—even thousands—of 
miles. Already it has carried four- 
thousand-pound projectiles from 
somewhere in England straight to the 
heart of German industry. It has 
dropped destruction on a Japanese 
fleet that was nearly a thousand miles 
from our outposts. From “Shangri 
La” it sent all Tokio scurrying for 
cover. 

The new “gunpowder,” which has 
changed the whole strategy of war, 
is high-octane gasoline . 


In modern aerial war the bomb is the 
shell, the airplane is the cannon and 
high-octane aviation fuel is the pro¬ 
pelling charge. The side which has the 
best aviation fuel—the one which 
gives the most power, the greatest 
range per gallon—enjoys an advan¬ 
tage of tremendous value. 

Fortunately for the United Na¬ 
tions, the development of high-octane 
gasoline was a triumph of the Ameri¬ 
can petroleum industry. Long before 
Pearl Harbor, U. S. petroleum chem¬ 
ists were seeking and finding new and 
better components for aviation fuels 
-iso-octane, Ethyl fluid and many 
others—developing processes and fa¬ 
cilities for producing these aids to 
high-octane quality in volume. They 
advanced the art of refining petrole¬ 
um from a simple distilling and crack¬ 


ing process to a science of synthesiz¬ 
ing special chemicals—then blended 
these chemicals into fuels of prede¬ 
termined characteristics and quality. 
Since Ethyl fluid plays an important 
part in the manufactureof high-octane 
fuels, Ethyl research engineers have 
cooperated with petroleum technolo¬ 
gists in their search for better fuels. 
And because fuels and engines are in¬ 
separably related in their develop¬ 
ment, we work with engine designers 
in their efforts to get the most from 
these superior fuels. Today it is our 
privilege to furnish our ygJEEfcy 
product and devote our 
technical experience to the 
causeofAmericanvictory. 

ETHYL CORPORATION"*"* 

Chrysler Building, New York City 
Mannfacturcrv of Ethyl fluid, uoedbyoil "finer* to Im¬ 
prove antiknock quality of aviation and motor gaoolinoo* 


DECEMBER 1942 • SCIENTIFIC AMERICAN 


275 


radio tube. At the upper end of the 
instrument is a flat metal button about 
the size of a half dollar and surrounded 
by a circular wire electrode. The metal 
in its refined state is sensitive only to 
that portion of the ultra-violet in sun¬ 
light which produces sunburn. The 
sun’s rays, striking the surface of the 
disk is a nearly perfect vacuum, cause 
the metal to release a stream of photo- 
electrons which travel to the electrode. 
This current is so small that it must 
be expressed in millionths of watts, or 
microwatts. 

From the electrode, photoelectrons 
pass to a tiny condenser, actually an 
“electronic bucket** which stores up 
the energy over a period of seconds 
and then releases it in a single charge 
across an electrical circuit in the tube. 
Each time the condenser discharges its 
quota of photoelectrons, a sensitive 
relay “trigger** registers a sharp click 
which reveals that a known quantity 
of ultra-violet is reaching the earth. 
The number and frequency of clicks 
provide research men with the total 
quantity for any given period of time. 

• • • 

ENGLISH RATIONING—In England during 

the first three months of the war 1,000,- 
000 cars were laid up due to rationing of 
gasoline, the increased price of gasoline and 
tires, and the greatly increased taxation. 
The sales in July 1940 were only one-quarter 
of those in 1938, and purchase of new cars 
was thereafter forbidden. 

• • • 

BLASS QAM0UFLAQE 
Fibers Employed As 
Sovsrlng for Nett 

Glass, ordinarily thought of as a sub¬ 
stance used to reveal rather than con¬ 
ceal, today is helping to conceal 
America’s vital war plants against the 
day when they may become the target 
of enemy bombers. 

Because they are light in weight, 
don't decay, are unaffected by fresh or 
salt water, and will not burn, fine, flex¬ 
ible glass fibers thinner than a human 
hair are being used as the covering, 
or garnish, for the metal-mesh camou¬ 
flage nets which are employed to hide 
strategic war production plants and 
other possible bombing objectives from 
enemy raiders. 

The glass fibers, manufactured by 
Owens-Corning Fiberglas Corpora¬ 
tion, are spread over chicken wire and 
painted with designs that blend with 
the surrounding terrain, whether it be 
cultivated fields and orchards, or the 
houses and gardens of a village or 
suburb. 

The fibers can be painted as often 
as necessary to keep the camouflage 
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design in harmony with seasonal 
changes in the appearance of the sur¬ 
rounding countryside. Since the com¬ 
bination of metal and glass is incom¬ 
bustible, the nets cannot be destroyed 
by incendiary bombs. 

• a • 

JELLY—Evan though tha pectin makes jelly 
jell, it is impossible to produce jelly with¬ 
out sugar. Pectin and fruit juices alone 
won't do it. Sugar unites the two end is the 
vehicle which carries flavor, 

e e a 

WOODEN TIRES 

Bolag Used on Ship* 

Yard Trailers 

Twelve blocks of hard maple per 
wheel, soaked in linseed oil for 24 
hours and fitted as shown in two of 
our illustrations, are being used on 
tractor-drawn trailers in a shipyard 



Two views of the method of applying 
a new wooden tire for trailer use 



of the Federal Shipbuilding and Dry 
Dock Company. These trailers spend 
most of their time moving 20-ton ship 
propellers, although it is reported that 
the wooden-tired wheels will stand up 
satisfactorily under a load of 50 tons. 

The rubber tires that were replaced 


by these wooden blocks weighed 100 
pounds each. It is stated* by the ship¬ 
building company that the wooden re¬ 
placements are good for from one to 
two years and probably even longer 
if the blocks are thoroughly boiled in 
paraffine before assembly. 

NEW POLARIZER 

t 

Made Fran Materials 
Available la tbls esaatry 

Polarization is one of the present- 
day fields where research and produc¬ 
tion stimulation, together with shor¬ 
tages of raw materials, have put the 
pressure on scientists and engineers 
to develop substitute materials which 
have proved to be more suitable than 
the products hitherto supplied. Before 
the war, polarizing materials manu¬ 
factured depended on alkaloids such as 
quinine for the basic raw material 
which, when combined with iodine 
and other chemicals, produced a crys¬ 
tal of strong polarizing properties. 
But the shortage of imported quinine 
and cinchonidine has become acute. 

Hence Alvin M. Marks, research 
engineer, well known for his inven¬ 
tions in the polarizing field, in col¬ 
laboration with his brother, Mortimer 
Marks, was stimulated to perfect a 
new continuous crystalline plastic po¬ 
larizing film which is made from 
readily available raw materials pro¬ 
duced wholly in the United States 
This new polarizer is available as a 
film or as laminated glass, and the de¬ 
velopment assures the United States 
a source of supply of this vital product 
which is an essential part of our war 
machine. 

Today polarizing material is used 
in gunsights, range finders, binocu¬ 
lars, telescopes, and sighting devices 
in general, either as a variable light 
control or to remove glare. Other uses 
are for blackout protection, naviga¬ 
tional instruments, scientific instru¬ 
ments, non-glare goggles and eye¬ 
glasses, polarized illumination to pro¬ 
duce non-glare lighting, photography 
and television, polariscopes, three di¬ 
mensional movies or still pictures, and 
so on. 

X-RAY 

Maoblnt Qlvos Radiations 
Mora PoaotratlRg tbaa Radian 

Development of a direct current X- 
ray generator operating at a potential 
of more than 4,000,000 volts makes 
possible for the first time production 
of radiation which is more penetrating 
than the gamma rays of radium and 
which has an intensity greater than 
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Wanted: more executives! 

To help win the war!...and the peace to follow! 


Every great crisis produces new leaders. This war is 
no exception. It has created as great a crisis for busi¬ 
ness as for our nation, and new leaders are rising to 
the top every day. 

Right now, companies are searching high and low 
for men of executive ability and training to manage 
the different departments in new and expanded plants. 
The war and its demands for production, and more 
production, has thinned the ranks of executives to the 
danger point. The country needs men of executive 
ability just as it needs production workers and men 
for the armed forces. 

> Where will it find them? Ordinarily there would be 
enough "officer material" right in the ranks . . . men 
who had been learning by experience, slowly but 
steadily advancing in the companies which employed 
them. That is one way of doing it—the hard way, the 
slow way. But now time is pressing. Such men are 
needed not two years from now, but today and to¬ 



morrow/ Where will they come from? Those men will 
have to be trained, and the smart ones will tram them - 
selves—now! 

How can they do that? Through the Alexander 
Hamilton Institute’s intensive Course of Executive 
Training. 

This executive training, which is described in a book 
called "FORGING AHEAD IN BUSINESS," can help 
you to accomplish in months what would otherwise 
take years—if you could get it at all. It is valuable to 
men in different lines of business because it covers the 
fundamentals of all business—production, marketing, 
finance and accounting. It is equally effective for the 
college graduate or the business man who only finished 
grammar school. 

More than 400,000 men have enrolled for this train¬ 


ing and every day reports come in of their promotions, 
salary increases, new and better positions. Many of 
these men have become so famous that you will recog¬ 



nize their names instantly when you see them in this 
booklet. 


Send for "FORGING AHEAD IN BUSINESS" 

The facts about this executive training are given in the 
book "FORGING AHEAD IN BUSINESS." This 64- 
page book has inspired thousands of men. Many say 
it started them on the road to real business success. 

A word of warning. If you are not interested in 
executive training, don't send for this book. But if you 
are interested in this way to better your position and 
increase your earning power, then we want you to 
have a copy of "FORGING AHEAD IN BUSINESS" 
with our compliments. Simply fill in and mail the cou¬ 
pon, and the book will reach you by return mail. 


f SEND FOR THIS FAMOUS BOOK TODAY 



Alexander Hamilton Institute, Inc. 
73 West 23rd Street, New York, N. Y. 

Please mail me without cost a copy of 
the 64-page book—"FORGING AHEAD 
IN BUSINESS." 


Name. 

Business Address 


Position. 

Home Address 
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that of the entire available world sup** 
ply of radium. The new generator 
was announced in a paper presented 
by Dr. John G. Trump, its designer, 
and R. W, Cloud who described con¬ 
struction of the apparatus, while a 
paper by Dr. Richard Dresser of Bos¬ 
ton reported the preliminary clinical 
observations on the use of these high 
voltage X-rays. The papers were pre¬ 
sented at a meeting of the American 
Roentgen Ray Society. 

The new generator, developed at the 
Massachusetts Institute of Technology, 
the design of which is based on the Van 
de Graaff type of electrostatic high- 
voltage machine, consists of a dome¬ 
shaped high-voltage terminal about 
two feet in diameter supported on a 
column of alternate insulating and 
metallic spacers. A single insulating 
belt 12 inches wide travels at high 
speed within the column and trans¬ 
fers an electrical charge continuously 
between the ground and the terminal. 
This assembly is mounted within a 
sealed metal pressure tank in order 
that by compression of a mixture of 
air and Freon gas the electrically 
charged belt, terminal, and column 
may be insulated. This tank is four 
and one half feet in diameter and 13 
feet high. 

In operation, a negative electric 
charge is sprayed on the insulating 
belt at its lower end and carried up 
into the high-voltage terminal, which 
thus acquires a negative electrical pres¬ 
sure in direct proportion to the stored 
electrical charge. The voltage may 
be adjusted from a few hundred 
thousand volts to the maximum of 
more than four million volts by con¬ 
trolling the current sprayed on the 
charge-conveyor belt. The X-ray tube 
is fixed vertically within the genera¬ 
tor column. A metal extension of the 
tube passes out through the bottom of 
the tank and terminates in a water- 
cooled gold target surrounded by lead 
shielding and provided with beam-de¬ 
fining portals and shutter. The tube 
consists of 100 glass rings between 
each of which is placed a metallic ac¬ 
celerating and focusing electrode con¬ 
nected to the generator column The 
electrons for producing X-rays by 
bombardment of the gold target origi¬ 
nate at the tungsten filament in the 
high-voltage terminal end of the tube 
and are progressively accelerated and 
focused as they are propelled down 
the tube at the gold target. 

In describing the clinical uses of 
the highly penetrating radiation of the 
new generator, Dr. Dresser reported 
that the rays have essentially the same 
physical properties as the gamma ray9 
of radium, but that their high inten¬ 
sity permits long treatment distances 


with the result that the depth dose is 
much greater than it has been possible 
to obtain in radium therapy. 

Treatment with the high-voltage 
deeply penetrating X-rays produces 
no visible skin reaction. The first X- 
ray generator of the type just de¬ 
scribed was developed in 1937 to oper¬ 
ate at a potential of 1,000,000 volts. 
A second and more compact unit op¬ 
erating at 1,250,000 volts was built 



D.C. generator and its pressure tank 


in 1940 for the Massachusetts General 
Hospital where it is in operation. The 
latest unit, still more compact than 
any of its predecessors, is operating 
in a special laboratory at the Massa¬ 
chusetts Institute of Technology, 
where therapeutic investigations with 
3,000,000 volt rays are made under 
the direction of Dr. Dresser. In view 
of the fact that clinical experimenta¬ 
tion at high-voltages is still in a pre¬ 
liminary stage, Dr. Dresser made no 
report on the therapeutic effects of the 
radiation. 


NEW RUBBER 
Rsady to bo Pat to 
Work Whon Noodod 

new and purer form of natural 
rubber was described in a paper de¬ 
livered by Dr. John McGavack of 
United States Rubber Company at a 
recent meeting of American Chemical 
Society. The new rubber is called 
USF-rubber and is a new crude of im¬ 
proved properties, according to Dr. 
McGavack. It was designed to satis¬ 
fy the demands expressed by the con¬ 
sumers of the crude rubber. Its points 
of superiority include a greater uni¬ 
formity for easier processing; softness, 
requiring less power in milling; 
greater resistance to flex-cracking; 
good color; and cleanliness and purity 
of a high order. 

The process for preparing the new 


USF-rubber has three main steps: 
First, dirt is removed from the pre¬ 
served latex by a sedimentation 
method. The latex is then blended in 
large storage tanks to obtain and 
maintain a uniform quality of latex 
with a definite proportion of total 
solids. Finally, the rubber content of 
the latex is flocculated in small par¬ 
ticles by a new technique instead of 
being coagulated by acid in a larger 
mass. In the flocculated form the rub¬ 
ber particles are themselves purer and 
may more easily be washed free of 
soluble impurities. 

“It is unfortunate that this develop¬ 
ment which required so many years 
of research cannot immediately be put 
at the disposal of American industry,*' 
Dr. McGavack stated. “However, we 
now have the process and are ready to 
put it to work wherever needed, in 
plantations of the west now and later 
in the plantations of the far east when 
they have been recovered.*' 

MILITARY MOVIES 

Now Btlng Mado With 
Flnast Equipment 

The Air Corps movie-makers “are 
there with their cameras" at every 
important maneuver, and they co¬ 
operate with the newsreel cameramen 
in making Army aerial subjects. They 
also co-operate with major production 
companies in Hollywood, in technical 
advice on military subjects. 

The big fireproof film library at 
Wright Field contains motion-picture 
records of Air Corps maneuvers and 
special events dating back to remark¬ 
ably clear, if somewhat jerky, motion 
pictures of the tests at Fort Myer, Vir¬ 
ginia, of the first Army airplane 
purchased from the Wright brothers 
in 1909. 

Improved sound recordings arc 
being obtained through use of recently 
installed sound equipment said to be 
unequaled between New York and 
Hollywood. The equipment mixes 
sounds from four separate sound tracks 
The commentator talks into a micro¬ 
phone in a soundproof recording room, 
while separate sound tracks are made 
for background effects, and the tracks 
are blended with proper modulations 
to get the finished film sound track. 

Wright Field Aerial and Movie Lab¬ 
oratories are equipped with newest- 
type processing equipment, and the 
movie laboratory processes all motion 
pictures shot at Wright Field. 

Technical motion pictures produced 
by the Air Corps Motion-Picture Lab¬ 
oratory for Air Corps instruction are 
produced by Hollywood-trained per¬ 
sonnel. An animation studio keeps a 
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staff of artists busy making pictures 
for animated cartoon sequences in the 
technical films. Animation has been 
used for years by the Air Corps in 
showing technical procedures, because 
through its use it is possible to point 
out precisely the essential details in a 
new piece of equipment without the 
nonessentials .—Kodak Magasine. 

SUB LINER 

Ustd in Battery Rooms to 

Provont Corrosion 

A lining for the battery rooms of 
submarines is being produced on 
equipment which heretofore has been 
used in production of Goodyear’s 
Plioweld, an interior surface for stor¬ 
age tanks and similar items. 

On submarines, the walls and floors 
of the battery room are lined with 
rubber or composition sheeting to pro¬ 
tect the steel walls from corrosion by 
escaping battery fluid and fumes. 
Sometimes, Goodyear officials explain, 
fluid escapes from the batteries as a 
submarine lurches, lists, or dives at 
sharp angles. With the new wall pro¬ 
tection. the fluid merely flows down 
the sides of the battery room to be 
collected in special disposal equipment. 

The lining is usually installed to a 
quarter-inch thickness over each bat¬ 
tery room wall and floor. It is applied 
in two layers, each about an eighth 
of an inch thick, and is cemented to 
the submarine battery-room walls. 

• • • 

MINT-—There has recently been n.ore than 

a 20 percent increase in peppermint acre¬ 
age in Indiana and Michigan, to provide for 
at least part of the 400,000 pounds of men¬ 
thol which formerly were imported from China 
and Japan. 

• • • 

FERTILIZER 

War Should Assuro Ample 

Nitrogen Supply 

T ue more recent increases in domes¬ 
tic capacity for synthetic manufacture 
of nitrogen should guarantee plenty 
of that product for fertilizers and 
every other conceivable agricultural 
and industrial use when the war ends, 
says a recent issue of the Du Pont 
“Agricultural News Letter.' 1 

American farmers annually require 
commercial fertilizers carrying enough 
nitrogen to supply the explosives re¬ 
quirements of around eight million 
24-foot torpedoes or ten million 600- 
pound bombs. 

Every time a 16-inch gun is fired, 
120 pounds of nitrogen goes back into 
the air from whence it came. This 


means that the nitrogen needed an¬ 
nually by our farmers, along with such 
other plant-food elements as phos¬ 
phorus and potash, to grow the food, 
feed, and fiber demanded of them, 
would, if converted to explosives, be 
sufficient for well over seven million 
16-inch shells. 

In 1910 American farmers used less 
than one-third as much fertilizer ni¬ 
trogen as they require today. The in¬ 
crease from 260 million pounds in 
1910 has been rapid and steady: 404 
million pounds in 1920; 694 million 
in 1930; and 866 million in 1937, the 
last year a complete survey was made. 


E VERY job in Production for Victory 
calls for top visual efficiency. This 
means that eyes must function unfail¬ 
ingly and unflinchingly—at lathe, bench 
and on assembly line, in research and con¬ 
trol laboratory, over drafting board and 
foundry flask. 

Upon the skill and training of the 
nation's thousands of eyesight specialists 
rests the responsibility of forestalling eye- 
strain as an unconscious saboteur. 

As a maker of ophthalmic products— 
the instruments used in the scientific ex¬ 
amination of the human eye, the spectacle 
lenses and frames which these specialists 
use—Bausch & Lomb has an important 


If all the nitrogen now needed an¬ 
nually on American farms had to be 
supplied by imported nitrate of soda, 
as was largely the case during World 
War I, it is conservatively estimated 
that American farmers would require 
more than 2,700,000 tons of nitrate of 
soda during the current year. 

At the outbreak of World War I, 
the United States did not have a single 
manufacturing plant to extract nitro¬ 
gen from the air. However, since 
then the chemical industry has de¬ 
veloped nitrogen fixation plants. No 
longer are we almost wholly dependent 
on foreign sources or on the high- 


part in America's war effort. 

In the development and manufacture 
of actual fighting equipment, such as 
rangefinders, aerial height finders, bin¬ 
oculars, aerial map-making equipment, 
Bausch & Lomb is serving the Armed 
Forces directly. At the same time, Bausch 
& Lomb is providing the metallographic 
equipment, the microscopes, spectro¬ 
graphs, contour measuring projectors, 
optical glass and special instruments re¬ 
quired by other manufacturers in filling 
military needs. 

BAUSCH & LOMB 

OPTICAL COMPANY • ESTABLISHED 1853 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 
FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 
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priced domestic organics of vegetable 
and animal origin for nitrogen. How¬ 
ever, these sources, plus domestic 
sulfate of ammonia, continue to con¬ 
stitute the current wartime nitrogen¬ 
carrying materials allocated to ferti¬ 
lizer use. All synthetic nitrogen is 
being used for purposes other than 
fertilizer. 

If it were not for the greatly ex¬ 
panded domestic synthetic nitrogen 
capacity, imports of nitrates would be 
utterly inadequate for our current 
needs. In fact, after combining both do¬ 
mestic and imported sources of nitro¬ 
gen allocated to fertilizers, the manu¬ 
facturers in that industry face some 
shortage for the coming season. 

Old-fashioned organics, one of the 
important sources of fertilizer nitro¬ 
gen at this time, include the vegetable 
and animal proteins such as oil-seed 
meals, dried blood, animal tankage, 
and fish products. However, the trend 
before the present war was definitely 
away from these organics and toward 
increased use of the newer synthetic 
organics and inorganics. There- is 
every indication that this trend will 
continue after the war. 

Imported nitrate of soda was the 
only important source of inorganic 
nitrogen up to and including 1900. 
Beginning with 1910, ammonium salts, 
chiefly from by-product coke ovens, 
also became an important source of 
fertilizer nitrogen, nearly always ex¬ 
ceeding the tonnage of nitrate nitrogen. 

As recently as 1925, not a pound of 
liquid ammonia was used in fertilizers 
manufactured in the United States 
but, as the result of practical applica¬ 
tion of the findings of research, more 
than one fourth of the nitrogen used 
in mixed fertilizers in this country at 
the outbreak of the present war was 
supplied by various kinds of am- 
moniating liquors. These give promise 
of playing an even greater role in 
fertilizer production after the war 

• tt 

WOOD LIFE—For tvory 1000 boord feet of 

lumbor treoted with effective wood pre¬ 
servatives, an equal amount of wood products 
is saved for war use when the treatment 
given doubles the service life of the treated 
product. 

• • a 

BLACKOUT TAPE 
Witli Adhesive Book and 
Phosphorescent Front 

A phosphorescent tape available 
in one yard rolls, one inch in width, 
has an adhesive back for application 
to surfaces surrounding openings, ob¬ 
structions, and so forth. This new tape, 


made available by the General Lumi¬ 
nescent Corporation, will glow in 
the dark for a period of eight to twelve 
hours after it has been activated. 

ICE IN0ICAT0R 
heMOves One Worry 
frm Pilot’s Mind 

A new electronic device which 
signals and measures ice forming on 
airplanes in flight, and automatically 
operates the plane’s de-icers, should go 



Ice indicator in the laboratory 


a long ways toward improving the 
efficiency of Allied bombing planes. 
Developed at the instigation of com¬ 
mercial airlines and the United States 
Army Air Corps, the instrument is 
the result of protracted research in 
laboratories of the Minneapolis-Honey- 
well Regulator Company and in flight 
tests over the worst icing territory in 
the United States. 

According to the M-H president, 
the need for accurate measurement of 
the accumulation of ice on plane wing 
surfaces has been acute since winter 
flying became mechanically possible. 
De-icing equipment is now standard 
on commercial airlines and most long- 
range military planes, but to operate 
at maximum efficiency, the de-icer 
must be turned on when the ice can 
best be cracked off. 

“The Tee Indicator’ provides the 
pilot with information on the thickness 
and rate of accumulation of ice on ex* 
posed plane surfaces/’ he stated. “For 
the first time in flying history de¬ 
icing equipment can now be turned 
on at the exact moment it becomes 
most efficient.” 

The indicator itself is composed of 
three separate units and utilizes prin¬ 
ciples of electricity for its operation. 
A “pick-up plate” or sensing element 
is mounted on wing or plane surface 


where ice accretion is to be measured. 
This plate, which is very small, is set 
flush with the plane so as not to dis¬ 
turb the air flow. It contains parts 
which actuate the mechanism by not¬ 
ing the accumulation of ice. The plate 
is connected to an amplifier inside 
the wing, which in turn is connected 
to a power supply unit. The latter 
does the actual work of turning on the 
de-icers and registering accumulation 
on an instrument board meter. The en¬ 
tire indicator weighs under five pounds. 

MELAMINE ABAIN 
Far Button* and Nigh 
WaMtrsagth Paptr 

Two new applications of melamine 
resins for widely different purposes 
were recently announced by American 
Cyanamid Company. Buttons molded 
of melamine resin plastic have with¬ 
stood the gruelling tests prescribed 
by the Quartermaster Corps for use 
on cotton garments, heretofore met 
only by buttons machined from pearl 
and from imported vegetable ivory; 
papers treated with melamine resins 
have high strength when wet and at 
the same time have substantially in¬ 
creased resistance to folding. 

Melamine resin plastic is the only 
synthetic material unaffected by the 
stringent tests of laundering, ironing, 
fading, decontamination, and impreg¬ 
nation imposed by the Army on but¬ 
tons for cotton underwear and similar 
items of issued apparel subjected to 
the most severe conditions in service. 
Buttons of other synthetic plastics 
have been accepted for other garments 
issued to our armed forces, but now 
melamine resin plastic joins more ex¬ 
pensive fresh water pearl and imported 



Paper retains strength when wet 


vegetable ivory for making buttons to 
meet the most severe army service. 
Because buttons can be molded of syn¬ 
thetic resins without machining, their 
cost is materially reduced. 

Melamine resin also is the basis of 
a new treatment for paper pulp that 
imparts extraordinary wet strength to 
the sheet made from it and at the same 
time increases the resistance of the 
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sheet to folding. Previous methods of 
raising the wet strength of paper have 
required special equipment to treat 
the sheet after it is formed, and the 
treated sheet has been characterized 
by lowered resistance to folding. The 
effect of older treatments has dimin¬ 
ished on prolonged storage under con¬ 
ditions of high humidity. The new 
treatment is applied to the paper pulp 
before the sheet is formed, requiring 
no additional special equipment beyond 
that usual in every paper mill The 
fold resistance of the sheet made of 
pulp treated by the new method is 
approximately doubled and no dim¬ 
inution in wet strength or fold resis¬ 
tance occurs on prolonged storage 
even under unfavorable conditions 

High wet-strength paper, valuable 
for paper towels, vegetable bags and 
wrappings, corrugated boxes, and 
similar services where moist materials 
are handled, is especially important 
now in view of the widening use of 
paper to replace other wrapping ma¬ 
terials now scarce. 

Another type of high wet-strength 
paper is a recently announced product 
of Brown Company Known as Aqual- 
ized paper, this new material is being 
tested as a substitute for cloth and 
burlap. 

By means of an exclusive process, 
it is reported the individual cellulose 
fibres in Aqualized paper are effective¬ 
ly interlocked and fastened, thus giving 
an inherent wet strength all the way 
through the sheet, independent of any 
coating or any sizing. This paper can 
be made in various types, some of 
them highly absorbent and some of 
them so fabricated as to repel water 

This new paper lends itself to such 
unusual uses as for clothing. Army 
tents, sand bags, and so on It is also 
being experimented with in the food 
field where it is being used for potato 
bags, crate liners, locker bags for 
frozen foods, and so forth. 

MEROURY “BOMBS” 

Save PrtclMt Natal la 
Flaarasaaat lumps 

How Yankee ingenuity is stretching 
the nation’s stocks of critical ma¬ 
terials was illustrated recently by the 
announcement that Hygrade Sylvania 
Corporation engineers have cut the 
amount of mercury used in the mariu 
facture of fluorescent lamps by approx¬ 
imately SO percent in a process 
which has the double-barreled effect of 
saving mercury and of producing im¬ 
proved lamp performance as well. 

Basis of this process is a mercury 
“bomb” which is exploded in the in¬ 
terior of the lamp during manufacture, 
ejecting the exact amount of mercury 


needed, and eliminating the wastage 
resulting from previous methods. 

Mercury, high on the list of critical 
materials, is essential to the operation 
of a fluorescent lamp, because fluor¬ 
escent light is caused by the action on 
fluorescent materials of ultra-violet 
rays emitted by electrically excited 
mercury atoms. Seventy percent of the 
world’s mercury is produced in Spain 
and Italy, supply sources now closed 
to the United Nations. The United 
States produces about half of the re¬ 
mainder, but even in normal times has 
been forced to import substantial quan¬ 
tities of the metal. The loss of foreign 
sources skyrocketed the price from $84 
a flask in August, 1939, to $202.50 in 
January of this year. Marginal mines 
were brought back into production 
under this favorable price situation, 
resulting in a 16 percent increase of 
production, but this has been insuffi¬ 


cient to meet the swelling demands ot 
wartime industry, even with the addi¬ 
tion of almost all of the Mexican out¬ 
put, which heretofore had been ex¬ 
ported to Japan. Stocks dwindled to 
12,000 flasks in late 1941 
Under the old method of manufac¬ 
turing fluorescent tubes, a mercury 
dispensing device dropped free mer¬ 
cury into the lamp during the exhaust 
process. It was done automatically, but 
the process had many drawbacks. 
First, there was an unavoidable waste 
of mercury; second, the mercury and 
the dispensing parts had a tendency 
to become contaminated, causing fur¬ 
ther waste; third, and most important, 
it was impossible to maintain the 
exactitude necessary for best lamp per¬ 
formance. Some lamps received too 
much mercury, which resulted in heavy 
streaks, shadows, and dark end-dis¬ 
coloration in the lamps under operating 



SOUTH BEND LATHES 
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war industries. 
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maximum cutting tool efficiency. Smooth, vibration free 
operation permits machining work with kucIi precision 
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conditions. Some received too little, 
which makes the lamp a “slumper,” or 
one that fades out after a few hours 
of burning. Thus the percentage of 
rejects was unnecessarily high, and it 
was almost impossible to reclaim the 
mercury in the rejects. 

The new “bomb” process “wraps up” 
the exact amount of mercury needed 
for the lamp, down to the last milli- 
* gram, in a tiny metal tube affixed to 
a support lead of one cathode. When 
the current is first turned on in the 
lamp, during the exhaust process, the 
heat expands the mercury and the 
tubing “explodes,” releasing the free 
mercury. 

Since the tubing length can contain 
no more than the exact amount, an 
oversupply of mercury is impossible, 
and a simple selector device removes 
from the production line any “bomb” 
with an insufficient load. 

DIESEL NOZZLES 
Now Tostod for Aoonrato 
Delivery of Oil 

A tiny injection spray nozzle, 
smaller than the tip of the little finger 
is literally the heart of a Diesel 
engine; the minute holes in the nozzle 



Test tubes receive the oil 


must be drilled at precisely the same 
angle to assure uniform injection of 
fuel. If such uniformity of injection 
is not obtained, the Diesel cannot op¬ 
erate at its peak efficiency. 

These injection spray nozzles em¬ 
ploy a ring of holes ranging in num¬ 
ber from six to ten, each hole being 
drilled individually to a diameter as 
small as 0.008 of an inch. The opera¬ 
tion of these holes is similar to that 
of an atomizer; the smaller the holes, 
the finer the spray and the more effi¬ 
ciently the oil burns. 

The early Diesel engines used com¬ 
pressed air to blow the fuel oil into the 
cylinders. Then came mechanical or 
airless injection. Still later came the 
development, by the Cooper-Bessemer 


SCIENTIFIC AMERICAN - DECEMBER 1942 






































-MISCELLANY- 

Corporation, of the pressure relief 
type of fuel injection which, in con¬ 
trast with the constant pressure or 
mechanical injection system, might 
be more accurately referred to as a 
“controlled pressure” system. 

For testing the fuel nozzles used in 
the Cooper-Bessemer engines, a device 
has been developed to check the ac¬ 
curacy of the tiny holes. During the 
test, as shown in one of our illustra¬ 
tions, individual nozzles are fitted into 
an arm overhanging a tank. Around 
the walls of the tank are placed a 
number of test tubes, the number cor¬ 
responding to the number of holes in 
the nozzles to be tested. When oil 
is forced under pressure through the 
test nozzle, each tiny stream of oil 
must strike the mouth of its particular 
test-tube receiver accurately, and de¬ 
liver the correct amount of oil in a 
specified time. Failure to do this re¬ 
sults in rejection. 

• • t 

SUGAR—Tht first successful American sugar 
beat factory was established in Alvarado, 
California, in 1879. Nine years later, the 
second successfully operoted beet sugar 
factory was built, which in that year, manu¬ 
factured 1000 tons of sugar. Today Cali¬ 
fornia leads in the production of beet sugar. 
In 1941 the state produced 6,182,431 
hundred-pound bags of beet sugar. 

• a • 

SOUND-PROOF 
Panels Oan be Added te 
Old Telephone Boetht 

By placing in old telephone booths a 
set of newly developed acoustic panels, 
the old booth becomes sound proof. 
With the panels in place the old door 
can be removed, as it is no longer a 
necessary part of the enclosure. The 
acoustic panels, manufactured by the 
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HEAVY DUTY TWIN 
COMPRESSOR 

Complete automatic twin cylinder outfit 
fully equipped with a heavy duty # 
H.P. motor, air tank (300 lbs. test- 
150 lbs. A.W.P.), automatic adjust¬ 
able pressure switch, gauge, check 
valve, safety valve and drainer, etc. 
Delivers 150 lbs. pressure. Displace¬ 
ment 1.7 cu. ft. per min. 

Motels 0 M 6 Va 

12" x 24" tank A C. 110 or 220 v. 60 cycle 

$87.99 

16" x 30" tank A.C. 110 or 220 v. 60 cycle 

$44 .SO 

Large stock of air compressors, Va H.P. to 20 
HP A C. and D C., all voltages, 1 to 120 
C F M. displacement, built for all requirements 
Additional data on request 


Synchronous Motors 

New Emerson 100th HP., 900 RPM 110 volt 
60 cycle hollow 26/33 shaft vertical or horlsontal 
mount, no base. Has many applications. $7.50 


DURAK00L MERCURY SWITCHES 

This metal mercury switch overcomes faults of 
usual mercury switches May be turned a full 
360*. Has thousands of known applications from 
tiny lab Instruments to gigantic power controls. 


Small Plstoa Typi Air Pamp 

Can be used for all purposes where low pressure 
air Is required. Develops 1/3 cu. ft of air at 
15 lbs pressure. Suitable for aquariums Takes 
care of 6 to 8 tanks. Piston type, all brass 
cylinder. Belt driven. Universal AG-DO motor. 
Mounted on neat base. Complete. ST.9S 


1 Amp. 
3 Amp. 
6 Amp. 
10 Amp 


i-fs 36 Amp.ft.se 

1.66 66 Amp.11.66 

1.66 200 Amp.86.66 


HEAT REGULATOR OUTFIT 


Btatral Elaotrl. Imnltg Hiaitrt 



Suitaoie tor heating liquids tanks, kettles, etc 
(1 KW raises temperature 100* P 3 gallons per 
hour ) Fitted for life* Iron pipe thread Oan 
be used as 110, 220 volt or 3 heat 110 volt. 

800 Watt.$7.60 1200 Watt .. .$10.60 

760 •• . 7.60 2000 “ 12 60 

3000 Watt .. $16.00 


MAGNETIC GAS VALVES 

All sixes in stock; Prices on request 


EXHAUST FANS, BUCKET BLADES 
Oiniral Eltotrlo A.O. 110 volt Motors. 
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Other voltages 4s frequencies available at slightly 
higher prices 


Con plots 
with 

AoooooorlooX 

G E H Economy Special 1 
—The finest two-piece out¬ 
fit on the market. Consists 
of an all electric 
Minneapolis Con¬ 
trol Motor and a 
General Electric 
Thermostat. Motor 
is operated off your 
nearest light socket 
and has a built-in 
transformer supply¬ 
ing low voltage to 
the room thermo¬ 
stat. The thermostat is adjustable from 
50* to 80*. 

Easily installed on any type furnace. 





FOROEO DEAFT BLOWERS COMPLETE WITH MOTOR 

TYPI HP 
0 1/20 

r 6. 

ift 8 

PRICKS QUOTED ARK FOR AC 110 V 60 CTOLE8 ONLY. 
OTHER VOLTAGES ON REQUEST 


PM 

CU PT MIN 

INLET 

OUTLET 

PRICI 

1750 

160 

4ft* 

3ft* 

122 00 

1750 

350 

8ft' 

3ft* 

25 00 

1760 

635 

6 * 

4ft' 

30 00 

1750 

950 

7ft* 

6 * 

37 50 

1760 

1900 

9ft* 

7 * 

75.00 



PIONEER AIR COMPRESSOR CO., Inc. 

120-s CHAMBERS ST. NEW YORK CITY, N. Y. 
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A Lonymrs Watch for a lady is much more thrin i 
charming jewel like ornament. Within the beautifully 
| wrought case is the Longines “Observatory Move 
| rr.ent . a work of <ru r edible precision. and unbe- i 
lievable accuracy ar.d dependability considering its 
tiny sue. The photos of the l engines Watch and \ 
movement above are hath greatly enlarged The 
watch is one of several in the smart round design. 


IK WORLD'S MOST HONORED WATCH 

The established prestige of Longines 
Watches has resulted in a demand to¬ 
day greater than necessarily restricted 
production . Your Longines jeweler will 
show you the Longines Watches that 
are available , and all have the depend¬ 
able Longines “Observatory Move¬ 
ment* ” Longines Watches have won 
ten world's fair grand prises, 28 gold 
medals and more honors for accuracy 
than any other timepiece . See also the 
Wittnauer watch, a companion line 
outstanding for value at a moderate 
price—product of Longines-Wittnauer 
Watch Co., New York, Montreal, Geneva . 
nTrade Mark Registered U. S. Pat. Off. 





Burgess Battery Company, are made 
of reinforced birch plywood filled with 
a blanket of sound absorbing material, 
the resulting cellular design giving an 
adequate sound absorbing effect. The 
outer surface of the panels can be 
finished by any conventional method. 

PINEAPPLE ENZYME 
Oaa bo Ut«d to Make 
Ttagl Moats Ttodor 

Bromelin, an enzyme which, like 
certain other members of thi?i$froup,' 
has the property of bfeakingf'down' 
meat protein and thus making tough 
cuts more tender, has been success¬ 
fully isolated from the peels and cores 
of pineapples. The technique is said 
to consist of pressing the juice 
from the peels and cores at a stage of 
manufacture at which the juice is of 
little commercial value to the canner. 
The bromelin is precipitated from the 
juice by the addition of ethanol, which 
can be recovered for use with fresh 
batches of juice. 

DEHYDRATED VE8ETABLES 
Nigh In Yltamlit, Call 
Far Proper Paekaglog 

hether they are being produced 
for soldiers and sailors overseas, for 
our Lease-Lend allies, or for our own 
dinner tables, scientifically dehydrated 
fruits and vegetables are “delivering 
the vitamins.” According to labora¬ 
tory technicians, the nutritive value 
of these space-saving products may 
he higher for this year's crop than 
ever before in the industry’s history. 

As in the case of canned, frozen, or 
fresh food,, vitamin content of de¬ 
hydrated vegetables depends to a great 
extent upon the original content and 
freshness of the raw foodstuffs Mod¬ 
ern dehydrators partly solve this prob¬ 
lem by locating their plants in the 
heart of the growing areas, one of 
the largest, in California, being within 
two hundred feet of its own fields. 

Optimum vitamin contents of eight 
typical vegetables have been released 
by the United States Department of 
Agriculture, subject to unavoidable 


variations in the raw stock and other 
conditions. Arranged in the accom¬ 
panying table, the figures show vita¬ 
min contents found in each 100 grams 
of dehydrated foods. 

The packaging of dehydrated vege¬ 
tables is an important factor in pre¬ 
serving their maximum nutritive 
value and palatability and is one of 
the important wartime projects under 
way in the laboratories at the New 
York State Experiment Station at 
Geneva. 

Paper containers of all kinds, card¬ 
board, parchment, foils, waxed linings, 
cellophane, flexible plastics, and a 
score of other materials are now under 
test by the Station scientists. Pack¬ 
ages that may meet the necessary 
requirements for domestic markets 
may be entirely unsuited for Lease- 
Lend shipments and for use by com¬ 
bat troops, it is pointed out, because 
these last two categories require that 
the package be war-gas proof in addi¬ 
tion to the usual requirements. 

Different vegetables also present 
different problems when it comes to 
packaging. Dehydrated carrots, for 
example, an important source of vita¬ 
min A, deteriorate rapidly and lose 
color, thus greatly lowering their nu¬ 
tritive value unless the product is 
packaged under certain conditions. 
One of the requirements for dehy¬ 
drated carrots is that the air in the 
container be replaced with some inert 
gas, such as carbon dioxide or nitro¬ 
gen. The Station scientists are carry¬ 
ing on tests with inner liners for 
packaging carrots. The liners are par¬ 
tially sealed and then the air replaced 
with carbon dioxide before the final 
seal is made. 

As a final check both of the pack¬ 
aging materials and the packaging 
processes, the various types of pack¬ 
ages under test are being stored in a 
room maintained as near tropical 
conditions as to temperature and hu¬ 
midity as possible. After several 
months’ storage under these condi¬ 
tions, the packages will be opened and 
the contents subjected to various tests, 
including a taste test, to determine the 
effect of the packaging and storing on 
the nutritive value and palatability of 
the dehydrated products. 


L o f iff i r i < • <. VV < 11 k d f) c i v i ■ w o i » / 0 w o« /(/ 

fair cjrtnuf / . /<■',. (fold me 


Beets . 

Carrots . 

Spinach . 

Kale . 

Mustard Greens 
Swiss Chard ... 
Sweet Potatoes 
White Potatoes 


Pro-vitamin A Vitamin B, 
(carotene) (th iamin ) 

milligrams micrograms 


Vitamin B f Vitamin C 
(riboflavin)(ascorbic acid) 
micrograms milligrams 


— 

40 

350 

25 

90 * 

300 

300 

20 

40 

750 

1150 

150 

16 

500 

900 

300 

50 

— 

— 

400 

3 

550 

1120 

125 

5 

200 

320 

35 

■— 

425 

250 

25 
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-SCIENCE IN INDUSTRY- 

Industrial Growth 

New Products and Processes That Reflect Applications 
of Research to Industrial Production 


ELECTRONIC CONTROL 

Fir ImIncUm Motors, Oporotos 
or M loro-Watts 

The direction of rotation of ordinary 
single-phase induction motors can be 
quickly and accurately controlled by 
means of electric circuits of negligible 
power and without the use of mechani¬ 
cal or moving contacts of any type 
through the use of a newly developed 
electronic control shown in one of our 
illustrations. 

In the photograph an arrow points 
to the two control terminals, which 
are to be connected to any suitable 
control circuit. The control power in 
this circuit is of the low order of 100 
micro-watts. 

In the setup shown, the 1/50 horse¬ 
power motor weighs about 5yi pounds; 
the electronic control weighs about 
2)4 pounds, or a weight ratio of two 



Motor and electronic control 


to one. The control, developed by W. 
C. Robinette, uses two receiving type 
vacuum tubes of less than one watt 
rating each. 

This electronic control of motor ro¬ 
tation is applicable to a number of in¬ 
dustrial operations where a relatively 
small movement of some mechanism 
or other moving part is to be applied 
to governing the direction and speed 
of a motor. 

REDUCTION DRIVE 
Adapts Motors to Slow- 
Spood Maokinos 

A compact speed reduction unit 
that mounts on the shaft extension of 
a machine to be driven is now avail¬ 
able in five standard sizes from yi to 
25 horsepower. The unit, made by The 


American Pulley Company, is attached 
to the shaft by means of a keyed bush¬ 
ing and is prevented from rotating 
by a torque arm which is bolted to the 
case and to a rigid support. 

Within the case of the unit, shown 
in one of our illustrations, is a com¬ 
pact yet efficient gear train which pro- 



Reduction drive is back of pulley 


vides a standard fixed speed ratio of 13 
to 1. Any differences between this 
ratio and the desired total ratio can 
be accomplished by the proper choice 
of standard pulleys for the primary 
belt drive. Also, there are available 
adjustable diameter pulleys which can 
be employed where operations require 
frequent or rapid speed changes. 

HORjIESHOE MAGNET 
Speeds Up Welding by 
Eliminating Aro Blew 

A wartime version of the old fash¬ 
ioned horseshoe magnet has pointed 
the way to possible major gains in 
welding steel plates for war machines 

Savings in man-hours, as well as 
improvement in quality of welds, are 
expected to result when the specially 
designed “magnetic shunt,” as the 
device is called, goes into heavy duty 
on Army and Navy ordnance mate¬ 
rials. The magnetic shunt was used in 
a series of tests to tame magnetic arc 
blow, traditional pest of the electric 
welder. 

Magnetic arc blow, according to 
Charles H. Jennings and Alfred B. 
White, Westinghouse research engi¬ 
neers, is a tendency often developed 
by electric welding arcs to be deflected 
from their course, and thus produce 
slow, irregular, and frequently inferior 


1917 WAR 

JWJVBV 




1942 WAR 

PUN BY 

RADIO 



Interesting! 

Watch for radio uto in fha war now* — you*11 
find it In tho air —ontho around —and at homo! 

■YY/ithout radio, the movement 
W of war would still be anchored 
by telephone lines—the physical hazards 
ot the courier and visual signals. 

Now war moves swiftly over the whole 
face of the earth—instantaneous radio 
communication thru the ether instead of 
over copper wires has blasted the bar¬ 
riers of space and time. 

So today all our radio production cen¬ 
ters on war use. 

But what of tomorrow—what effect will 
this have upon the future—after victory? 

# One thing is certain—it will revolu¬ 
tionize and speed the great new future 
form of transportation. 

Radio has never been universally neces¬ 
sary in transportation before. In auto¬ 
mobiles—on trains—it has been enter¬ 
tainment-in boats it has been a great 
aid but not an essential. 

But today for the future. In that great, 
new universal transportation that is form¬ 
ing itself—the airplane—radio is essen¬ 
tial as the engine itself. 

And—mark this well—airplanes and 
radio are two of the four great industries 
destined to lead this country back to busi¬ 
ness normalcy after the peace is won. < 


Zenith’* leadership in the radio industry liu* been 
established by a constant achievement of “first* ” 
Kefieatcdly, ideas ' brand new" when Zenith * fust" 

I ntroduccd them, later bec-nmr essential* on all radio* 
And that Nairn- “forward thinking" of engineers and 
factory and organization now concentrates on war 
production of the thing we know—radio— exclusively 
radio We are iirogreMsing—we learn every day—and 
this new experience will inevitably reflect itself when 
Zenith agnm produces for jieuce. 

—a Zonlth Radio Doalor noar you Is giving roll- 
a bio sorvico on all radios—rogdhllott of mako. 
ZENITH RADIO CORPORATION—CHICAGO 
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KBISM irtRAM BATTUIU 

a-4 amp. mn. m. . a*. mm 

A-8 AMP. mn. m .Ek. AM 

A-t AMP. Mn. MS..Em. V.M 

A-S Amp. Bn. SM.■». f*M 

B-l(J-l) Amp. Hr*. XI .Mu AM 

M4 Amp. an. U.Mu t*M 

L-M Amp. Hn. IS. Ip. SM 

L-M Amp. an. SS.Pf. AM 

All etlls IJ volts ssoh 

prtess up par unit eefl. Por • volt system 
vmi Mils. IS vk-14 Mils. 1M vt.—68 Mils. 
Mots: ©a sD odls M imps, of Ism sn Additions! 
shuts of 10 % is to bs sddsd tor troys. 

U. S, AIMY TILEMAPH SET 

fllpnol Corps tologrspb key end sounder 
mounted on mahogany board. Oper¬ 
ates on S dry cells. $8.95 


Oasollne Driven 
“Doloo” 1000 watts. 

ISO volt direct cur¬ 
rent generator. 0ln - 
gle cylinder. 4 eyele 
air cooled Stt look 
bore. 9 Inch stroke. 

1400 RPM, battery 
start Ignition. 

Prloe .1226.00 

Additional data on 
request. 

HIGH FREQUENCY GENERATORS—AC 
4000 RPM. Ball Bearing. Self Excited. 

400 eyele 115 Volts 300 Watts .945M 

BOO cycle lift Volts 350 Watts .MM 

500 eyele 115 Volts 500 Watts . S5M 

000 cycle 115 Volts 300 Watts . «.M 

900 eyele 110 Volts 300 Watts .45M 

HAND CLINOMETERS, PENDANT 

$3.60 

“VMfer-NMt” imtattoa tauter 




Six number. (SIMM) 

all l\fc* long. W wide, and 1-1/16* high, 
merals ft* high, nickel plated. Special... $7.60 


TRANSMITTING 

CONDSNSIRS 

MICA 

UTSS' JT 

publlier. new 9l«M 
Dublller. need 1CM 
Wireless Spec, new 
919.M 
used 
9TM 
volte I.5M. can. 

I7M 


NICHROMK Wilt 

in stock 

0IZB8 FROM #tf to .Ml 



U. S. Army Aircraft, 
solid brass telegraph 
transmit- 


and radio 
ttnjk key, large 


12.96 



SlBf«4 StT 9 k« IlMitrlM «9RC8 

MwardS llr bronse DOB Ohm Mesh. Wound |ILM 
Edwards 19* bronse DOB Ohm Much. Wound IBM 
Edwards 4* bronse DOB Ohm Ifeoh. Wound ISM 
Sehwarse 9* 100 Ohm » volt . 1AM 


II. 8. Army Predslon Type Tripods 
Keuftel A Bsser, precision type hardwood. 
41* long, 1" diameter bronse platform with 
9/19" #19 threaded stud % m long. Has 
brans tension adjusting screws. Lets 
reinforced with east bronse and eteel 
tips. Weight I lb. 

.$4.66 


InIII Imt Own SDanMIgM 


a a 


A 


A tew 


Ann Dm 




Verna 

Oh. Length Thlcknose Prloe 

$9 In. lift In. 7/14 in. 76. 
99 In. 1914 In. 7/19 In. 126. 

Made by Bauach A Lomb A Par¬ 
sons. Perfectly ground and high¬ 
ly polished. 

M la. slightly 

■ hand $ 228 . M. 


TUNQSTCN CONTACT DISCI 

ltt" dla. — 1/10* thick. Purs metalllo tungsten 
contacts. Machined and polished. 

$2.00 ea. $3.00 per pair. 

U. a AIMY 
AIROIAFT WORD. 
PHONE 

Manufactured by Western llee- 
trle, Breast type carbon micro¬ 
phone transmitter, noise proof, 
complete with cord, plug and 
breastplate. Exceptional 
value . $2.96 

a a Amy lapHMra Prlsmrtte CufMi 

Pocket type 940* Limited quantity. $10.60 

HUTCHINSON PRISMATIC COMPASS 

8 la. dla.. bran*, black enameled, im¬ 
proved pattern, with opening In top, 
floating Jeweled dial S In Bach... 616.60 

DYNAMtTORS D. C. to 0. C. 

34-740 volt Oen. Electric SM 
mills .9»7M 

34-1000 Oen. Beo. 1000 mills 

SS6M _ 

13-MO volt M mills .SUM 

13-TOO volt 300 mills .MM 

33-390 volt 80 mills . 4.44 

33-300 volt 40 mills . 1M 

Prisms, Binoculars, Bauach A Lomb, used, 
slightly chipped, 1 11/14 Inch long 
by K Inch wide .62.00 

Bunnell Resistance Box 1 to 10,000 ohms 
A beautiful piece of laboratory or test 

apparatus. Complete with plugs _ MOM 

New V4 H.P. 3-phase 40 cy. 330 v. 3460 

r.p m. Westinghouse. .•_ I3BM 

New 1V« H.P. l-phase 60 cy. 110 or 330 v. 

34B0 r.p.m. Diehl. Ball Bearing. $58.44 

Motor generator, R A M 110 D C. 3*,i 
H P., 3 kw. 30 volt 80 amp. fltOM 

MOTOR GENERATORS 

130 d.o., 110 or 330 a.c., 500 cycles, 350 watt. 

8U5M to 4175.M 

130 d o.. 110 or 330 a o., 500 cycle, 500 watt. 

917S.M to 42S0M 

130 d.c , 110 or 330 a.e., 500 cycle, 1 kw. 

4275M to $325.M 

130 dc„ no or 330 a.c., 600 cycle, 3 kw. 

8150.M to $426.M 

130 d.o , 110 or 330 a c.. 600 cycle. 5 kw. 

$425M to $554.M 

130 d e. to 400 d.o. 3 kw.$22SM to 4275M 

130 d.c. to 400 d.c. 3 kw. 4254.M to >32B.M 

60RVERTERS 

"Wappler X-Ray Co." 110 or 330do. Input—76 or 
150 a.c output. 

KVA .... $46.M 3 KVA .... $95.44 

I KVA .... I65.SS 5 KVA .... fllSM 

ltt KVA .... 175.50 _ 

Radio Tranemltting Key, Urge Navy 5 K.W., 
back connected, splendid action. %* heavy 
■liver contact#. .flSM 

U. 8. Navy rotary spark gap, enclosed multiple 
electrode, high speed, can handle 10 kilowatt. 
V« H.P., no v. vertical mator (speolfy 
AO or DO).»7f.M 

Telegraph and busier portable sets, mahogany 
case, 3 tone 4 contact platinum point high fre¬ 
quency burner, 3 telephone toggle ewitchee, po¬ 
tentiometer, sending key, 3 mfd. oondensere, 
transformer and 3 choke coils, recslvar. ...flSM 

ag%y mss*. . u °. ». .rig 

Notor«, Synchronous, 330 v. 40 ejelts 1500 
R.P M. P.|34M 

Motors, Synchronous, 330 v. 60 cycles 1400 R.P.M. 
WLP.9M.M 

£• S.N. double current generator, 450 volt at 
350 mills and 6 volts at 3 75 amp. Complete 
with Alter. May be used as dynamotor .. fM.M 


MANtfATTAN EtECHICAL IAR6AII MUSE. 116., Bapt. SS. 126 Cbubare Si., In Tart City 
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welding. Laboratory experiments in¬ 
dicate that an improvement of as much 
as 20 percent may be made in welding. 

Deflection of the arc is caused by 
magnetic forces produced by the elec¬ 
tric current as it passes through the 
electrode (or welding rod), the steel 
plate being welded, and through the 
arc itself, the engineers said, or it 
may be caused by permanently mag¬ 
netized plates. 

“The electric arc is a flexible gaseous 
conductor and the presence of external 
forces causes the arc to be distorted 
and even be extinguished/* Mr. Jen- 
ning explained. “When the arc is de¬ 
flected, the joining metal doesn't 
transfer properly to the desired loca¬ 
tion. We have found that re-routing 
the magnetic forces acting on the arc 
is an effective way to combat arc 
blow." 

The horseshoe-shaped magnetic 
shunt is used in the case of heavy steel 
plates which are permanently mag¬ 
netized. Made of two bars which are 
bolted together to provide a good 
magnetic path between the sides, this 
shunt is placed along the joint and 
changes the direction of magnetic 
forces in the work piece. When weld¬ 
ing close to the end of a joint, a flat 
steel bar will serve as magnetic shunt. 

SPRING NUT 
Mad« In Aoorn Shape, 

It Self-Leek ing 

Extending inward from the base of 
a newly designed spring nut, now 
available in acorn as well as other 
shapes, is a series of fingers that sur- 



Fingert formed 
in shell 
grip threads 
tightly 


round the screw thread and grip on 
one thread in a self-locking assembly. 
A cross-section of one of these nuts, 
made by the Palnut Company, is shown 
in an accompanying drawing. This 
new unit, part of the company's line 
of formed steel nut and lock-nut fast¬ 
enings, is available in three sizes. 

PIER FORMS 

F$r Casting Concrete, Mads 

af LaMlaatgd Flhtr 

Laminated, spiral-wound*> specially 
constructed and wax-touted fiber 
tubes are now available mnve stand¬ 
ard diameters for use as concrete pier 
forms. These tubes, furnished in 
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lengths up to 24 feet and in inside di¬ 
ameters from 9 to 13V& inches, are cut 
to length on the job, by hand or power 
saw, in a matter of seconds. 

Such pier forms, known by the 
trade-name of Sonotube, are easy to 
handle, are easily set up in place, and 
need not be stripped off after the piers 
are set up. 

8ERMI0IDE 

A4M ft Onttlng Oils, 

Prefects Workers 

Developed to be used by adding to 
cutting oils, a new liquid germicide 
is now on the market under the name 
of Cutacid. Application of four ounces 
of the liquid in 55 gallons of cutting 
oil makes a solution that destroys 
germs, thus protecting workers who 
may receive skin abrasions and cuts 
while performing machining opera¬ 
tions. 

BRIGHT STEEL 

Assured by Uso of Conditlonor 

In Plokllng Bath 

steel surface conditioner for use 
in either hydrochloric or sulfuric acid 
pickling baths results in a bright 
metal surface which is ready for ini 
mediate electroplating. It is claimed 
that the use of this surface conditioner, 
known as Surbrite, will reduce acid 
consumption and metal loss in com¬ 
parison with pickling practices where 
plain acid is used. 

NOTCHING UNIT 
Maintains Puneh and Olo 
In Alignmont 

NA/here metal parts require a notch¬ 
ing operation for bending or forming 
purposes, a new unit has been made 
available which can be used with any 
press of suitable capacity Nothing is 



Stlf-contoinad, cuts notchas 


attached to the press ram, the self- 
contained holder of the unit maintain¬ 
ing constant alignment of the punch 
and die. 

These notching units, made by the 
Strippit Corporation, can be set up in 
series and standard or irregular notch¬ 
ing patterns can be achieved in one 
stroke of the press ram. 

UNIVERSAL VISE 
Designed te Hold Work 
in Any Position 

The time required for involved and 
complicated machine-tool setups can 
frequently be greatly reduced by the 
use of a universal type of vise which 



can be applied to drill presses, grind¬ 
ing machines, and other shop equip¬ 
ment. The most complex left and 
right compound angles can be pro¬ 
duced literally by the twist of a dial. 

Among the accessories available 
for this vise, made by the F. & H. 
Manufacturing Company, is a pair of 
friction plates joined together by a 
ball and spring socket. These plates 
are designed for instantaneous clamp¬ 
ing of work pieces whose opposite 
sides do not lie in parallel planes. 

TERMINAL 
Soldarlm Typt Attires 
Durablt Conntetloas 

A “plug type” terminal designed 
specifically for use on panel boards 
and rotary switches, on shipboard— 
or wherever plug-in wire connections 
are demanded — assures a durable, 
solderless connection. Manufactured by 
Aircraft-Marine Products, Inc., these 
terminals are available in straight and 
right-angle shapes for wire sizes 16 
and 14. 

Easily installed—no special skill is 
required to crimp the terminal onto the 
wire end with simple hand, bench, or 
floor type crimping tools—the AMP 
“plug type” solderless wire terminal is 


war ; 

* materiel * 

★★★★★★★★★ 

• NEW PRODUCTS 

• BETTER PRODUCTS 
with 

MARKS 

POLARIZERS 

CONTINUOUS CRYSTALLINE 
FILMS - PATENTED 

• Are now serving the U. S. Govern¬ 
ment and industry performing tasks 
essential to the war effort. 

Send for our literature A12 describ¬ 
ing the vital role pleyed by the 
polarization of light in winning vic- 
tory. ^ 

POLARIZED 

PRODUCTS CORP. 

113 UNIVERSITY PLACE 
NEW YORK, N. Y. 


SMITH & WESSON 

(ftojjo Lusl/lAl, 

S P RI N G F11 L C M 5 s 


FREE 


BARGAIN CATALOG 

•BOOKS 


28,000 kMki of all pub-1 
‘ labor* listed in onr ’ 

Annual Bargain Catakwof ttO pages Old-ttaa favaritaft 
-latest* baat ssll#ra"Iteieraaea l fiction invent!#, HI* 
tor*. Seianti/lr, ate Supplying seboela.eoUefas.lihrarias 
tnd thouaanda of indlVklnal cwtomei Send paatear d 
today for onr now 1943 antaloc, “Bargains In loot v*r 

THE BOOK SUPPLY COMPANY, D.pt. ill 

HMM W.rt Mmpm m. cm —m* UHmI. 


INVENTORS 

Free Patent GuideT- 


r Taka first stap. without eWIcattea, 

towards protecting your invent'— 

Mall ooupon today for fraa ‘ 

•f Inventlea" form to l« 

close your invention. We_ 

Free 48-pace “Patent Guide” con¬ 

taining instructions on how to 

L patent and sell inventions; de¬ 
tails of search services; easy pay¬ 
ment plan ;other interesting facta. 


CLARENCE A. O’BRIEN 

and HARVEY B. JACOBSON 




I Please send me your 48-pace “Patent Guide" 

I and your specially prepared "Record of Inven- I 

tion ,r form FREE This request dote not obli- | 

| cate me. | 

I Name . J 

| Address . J 

J (Please write or print plainly) | 


DECEMBER 1942 • SCIENTIFIC AMERICAN 


287 


















FOR SAFETY IN BLACKOUTS! 


ABOON V. V. KADUTION WOW 

lamp|«. 


_ _ JU*A 

r. Vil|lMt S000 tan., uw ao*» *7". 

gg^idnl Mr Jumlnow for 

luminous piqmsnt , h otnroi $ 1.00 
mix with lioquor, xholUe, varniih ^ , 

or giunmod wstor. Will flow 4 Poitpmd 
tart, btfora “re-ueltiiiar**. 

Pltir Mfe in Blackout# M SMmotital Point tttpa, 
•witch platat, light pan oordt. bout* numbvn, 
pour own signs, oto. with luminous point. 

BUSY son 


When vow write to 
advertiser* 

* The Editor will appreciate 
it if you will mention that 

I! SCIENTIFIC 
it in AMERICAN 
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COMMIT! _ 

STUDY COURSBS 
tod educational 
books* slightly 
used. Sold, rented, 
exchanged. All sub* 
jects. Money-back 
guarantee. Cash 
paid for used courses. Full details and illus¬ 
trated 76 -page bargain catalog FREE. Write 
today. 

NIISON COMPANY 
500 Sherman, Dept. M-243 Chicago 


*Gfik-R°2n 


COUNTERS 
for Every Purpose 
MKHANtCAl HKTRICAl 
MANUAL 



VEEDER-R00T Ini, r Hartford, CodmcHcdI 


BLACK MflHT 
(Ultraviolet) 

Lighting outfits and U.V. lamps tor all pu r po s e s . 
FOr — OH Sand Recognition. Necrotic Diseases. 
Criminal investigation. Medical and Chemical 
Research, Spectacular and Stage Meet, Germici¬ 
dal Deetniotlen, Laboratory, Fading Teats, etc. 
Write tor information and Catalogs. 
KIMS ENGINEERING CO. 
Hollywood, Cnllf. Dept. • EL 

_ L i gh ti ng Engin eers for 00 fears. 


The Morse Decimalism* 



The DsSS&LlS&iil shows in a few simple 
manipulations just where to place the decimal 
point in the result of any oomputation Involving 
sovoral elements, part or all of which may be 
decimals— for ssamplo, in such a problem as 
(0 X .0430 x T4 1 X 3.1) (340 X .0093 X 30). 

The DBCIMAUZER removal that “decimal point 
haaard" Inherent in computations made with the 
slid* ml* or otherwise. 

Pocket else; durable (stalnleee steel): exceed¬ 
ingly smooth In action. Purnlshed m leather 
oase, with complete directions for using. Price 
00, postpaid; with extra, easily interehangtable 
scale which enables the Instrument to perform 
extended multiplication and division. 00 cents 
additional. Money back. If returned within 10 
days. 



POOB 

EYBSI@HTT 
trf Do If aw POT 
Etoctrle Bsodsr 

A boon for elderly 
people and others with 
poor eyesight. Wonder¬ 
ful for doctors, scien¬ 
tists and draftsmen, 
rfta for frjj information 


anS^detailac 


tag mattsr 3 times larger. 

I» W. POOR 6 CO. Elisabeth, H. I. 


SCIENCE IN INDUSTRY 



Straight and angle terminals 


made of soft copper, annealed after 
fabrication to resist bending and break¬ 
ing and hot electro-tinned for corro¬ 
sion resistance. 

FLAW DETE0TI0N 
AoooapHohod With Sodium 
Light and Mlorotcopo 

Sodium light, which has proved effec¬ 
tive for highway lighting, is being 
used in several important war plants 
for surface inspection by microscope, 
because of its efficiency in the detection 
of pits, cracks, and flaws in materials. 
The sodium lamp is essentially an arc 
lamp, and differs from the incandes¬ 
cent in that it requires a special socket 
and individual control for each lamp. 

The unusual perception of detail 
under sodium illumination is due to 
the monochromatic nature of the light, 
according to H. A. Breeding, of the 
General Electric Illuminating Labora¬ 
tory. The eye, in common with other 
lenses, actually focuses only one nar¬ 
row wave or color band at a time 
Other colors in the beam tend to fog 
the picture. Thus, minute details may 
be lost in examining an object under 
a light which contains all wave bands, 
in contrast to an examination of the 
same object under monochromatic 
light which contains only one wave¬ 
length. Also, a given amount of energy 
from sodium light* produces several 
times as much illumination as .the 
same amount of energy in white light. 

As in the case of sodium lighting for 
night safety driving, monochromatic 
light for microscopic inspection, is 
most effective when spread uniformly 
over a large area rather than concen¬ 
trated in small bright patches. In this 
way an undistorted view of both size 
and shape of flaws present is obtained. 
For most effective results, the level 
of the illumination should be com¬ 
paratively high, especially when the 
contrast between flaw and surround¬ 
ing material is low. 

It is helpful in searching for cracks 
and blow holes to treat the part with 


either a light-absorbing or light- 
reflecting dye, the dye depending on 
the nature of the surface to be in¬ 
spected. The dyed surface should be 
cleaned thoroughly before inspection. 
This procedure increases the contrast 
between flaw and object to the point 
where extremely small flaws can be 
detected. In all cases it has been found 
necessary to block out as much sun¬ 
light as possible, in order not to de¬ 
stroy the monochromatic nature of 
the sodium illumination. 

NO SLIP 

Safe Floor Surfaoo 

Produced With Entry 

A mixture of large and small sharp 
mineral emery particles has been made 
available by the Walter Maguire Com¬ 
pany for addition to Portland cement 
and water. This mixture, applied on 
a concrete surface to a depth of an 
inch, or more results in complete slip¬ 
proofing and a surface that will take 
heavy trucking wear. 

CLAMP 

Qnlok'Actlng Design Holds 
On Straight, Toporod Snrfaoos 

The long screw of the standard type 
of clamp is replaced in the clamp 
shown in the illustration by a ratchet 
rod. In use, this clamp is placed in 
position, the ratchet rod is pushed 
down, and final tightening pressure is 



Letters are referred to in the text; 
inset shows spring - loaded ratchet 


applied by the short screw shown to 
the right in the illustration. 

The clamp includes two parts hinged 
together in an arrangement that pre¬ 
vents slipping on tapered or irregu¬ 
lar surfaces. In the illustration, A in¬ 
dicates the spring-backed pawl, B the 
replaceable swivel in the end of the 
ratchet rod, and C the point of appli¬ 
cation of pressure by the screw D. 
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-AVIATION- 

How 6ermany Does It 

Powerful/ Compact Airplane Engine Has a Pro-Designed 
Cooling System and Other "Built-In" Accessories 


ALEXANDER KLEMIN 

Aviation Idker, Scientific American, 
ieteordi Pr o f wear , Daniel O upfon lioim 
M i oi l off Aeronautics, Now York University 

T he most powerful and probably 
the best air-cooled aircraft engines 
in the world are built in the United 
States, but there is a good deal to be 
learned from the German twin-row 
engine, the B.M.W. 801 A, which has 
been described in Flight and other 
English technical journals. In the 
United States and in England we take 
in air-cooled engine and then fit to it 
cowling, cowling flaps, scoops, and 
other accessories. But the Germans 
have conceived the B.M.W. not just 
is an engine, but as a real power-plant 
unit, with pre-designed cooling and 
other accessories. As a result, the 
B.M.W. is surprisingly compact and 
clean, from an aerodynamic point of 
view. 

Within a diameter of only 52 inche?- 
md an overall length of only 58 inches 
there is packed 1580 horsepower at 
take-off; 1460 horsepower at 16,300 
teet of altitude, and 1280 horsepower 
4t 18,500 feet. Of course, the B.M.W 
has neither the power nor the altitude 
characteristics of the P & W engine 
that is scheduled to equip the Republic 
rhunderbolt, but the packing of so 
much power in so small a volume 



Partially cut-away view of the Ger 
man B.M.W. engine, showing the cool¬ 
ing fan an d two of the cowl rings 


none the less remarkable. To achieve 
this small overall diameter the cowling 
encircles the 50-inch diameter engine 
closely. It is supported by front and 
rear rings and an inter-cylinder baffle 
ring, all attached to the valve rocker 


boxes by means of rubber-bushed bolts. 

To make sure of cooling, particular¬ 
ly during the take-off period, the Nazi 
designers have introduced another in¬ 
novation. At the front end of the 
engine the cowling is faired down to 
shroud a 12-bladed magnesium-alloy 
fan of 32 inches diameter. The fan is 
driven from the engine at nearly twice 



Gearing doubles the fan speed 


crankshaft speed, thus assuring an 
adequate air flow when the engine is 
running on the ground or in flight at 
slow speed. When the aircraft has 
a forward speed of 170 miles an hour, 
the fan is declutched and motored 
around by the air stream. At take-off 
there is a loss of 100 horsepower in 
running the fan, but this serious loss 
is more than offset by the positive 
air flow and the small-diameter, low- 
drag cowling. Exit of the air is by 
way of two circumferential slots con¬ 
trolled by a sliding ring and special 
mechanism gives uniform flow all 
through the engine and at exit. The 
air intake for the supercharger is 
completely inside the cowling and fed 
from the air delivered by the fan, 
which also helps in reducing head re¬ 
sistance By this combination of means, 
a smooth exterior of low aerodynamic 
drag is attained. 

Cylinders are arranged in staggered 
rows of seven each, with the lowest 
front and the uppermost rear arranged 
vertically. Details of construction are 
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Experimental and Model Work 
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Know What To Do... 

and When To T)o It! 


WHETHER you are a butcher, baker, or 
candlestick maker, your life isn't going to 
be the same. The most astounding trans¬ 
formations—unexpected changes—are go¬ 
ing to alter your ways of living in the next 
few years. Millions have been wanting a 
change—but few will be ready for it 
Avoid the inevitable confusion, disillusion¬ 
ment that will come. 

Let the Rosicrucians show you how to 
develop your intuitive powers, your un¬ 
suspected talents into new, useful abilities . 
Prepare to meet the demands that will be 
made upon you. It will be too late to say, 
"I always thought—I believed—We al¬ 
ways did it this way.” 

Accept This Free Book 

The Kosicrucians are an age-old fraternity devoted 
to helping man understand himself, and pointing 
out how he may adjust bis capabilities to the 
world in which he lives. They offer you a free 
copy of the fascinating book "The Mastery of 
Lite." It will teU you in simple language now 
you can prepare yourself and your family for the 
shock ahead—and for self-sufficiency. Address: 
Scribe R. I. 

Ufie'Kosicrucians 

SAN JOSS (AMORQ CALIF., 0. S. A. 

NOT a Religious Organization 
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WANTED I One second-hand thermostati¬ 
cally controlled constant temperature oven 
capable of adjustment between the tempera¬ 
tures of too* C. and iio* C. For purchase 
by New York State Conservation Department, 
Albany, N. Y. 



W 

#*mtltlCAN ■ 
Dept. SA-12 ■ 


STUDY AT HOME for Per¬ 
sonal Success and Larger Earn¬ 
ings. 31 years of successful 
student guidance assures expert 
Instruction. LL.B. Degree 
awarded. All text material fur¬ 
nished. Easy payment plan. Send 
for FREE BOOK-‘ r Law and 
Executive Guidance,” at ONCE. 

IXTSNSION SCHOOL OP LAW 
8 lost Huron St. Chicago, III. 


MAKE YOUR OWN 
TELESCOPE 

at a cost of less 
than $25. 

working from Inoxponslvo* 
proparod kits of glats, abra¬ 
sives, and pitch, and by fol¬ 
lowing ttis practical detailed 
Instructions In 

“AMATEIR 
TELESCOPE MAKIR8” 

This beginner 9 * book, from which 
mere then 25,000 telescopes here 
been made by amateurs, gives ele¬ 
mentary Information on how to plan 
and build the mounting, how to 
grind, polish, and accurately shape 
the essential glass parts by hand. 
All necessary data are presented In 
easily understandable form. 

Over 500 poses Profusely illustrated 

94*00 postpaid, domsstlc 
94.38 forolgn 
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interesting and the whole design ap¬ 
pears thoroughly workmanlike. It is 
also interesting to learn that the ex¬ 
haust pipes terminate in a flame damp¬ 
ing fitting, but without shroud or 
screen to obscure glow. 

There is, of course, a drawback to 
this compactness, coupled with in¬ 
herent complexity, and inside the cowl¬ 
ing there is a mass of pipes and 
accessories, which gives an impression 
of complexity and of difficulties in 
maintenance. But perhaps the Ger¬ 
mans do not intend maintenance work 
to be carried out on the engine until 
the power plant is dismounted. At any 
rate, our designers would do well to 
study every bit of information that 
may be available. 

FEAR AND HATE 
Diminish and Inoreasa 
With Continuing Air Raids 

D r. v. l. gruberg, writing in the 
English magazine. Flight, attempts 
to reduce the psychological value of 
the air raid to a formula and plots the 
intensity of various psychological 
factors against time. His conclusion 
is that with repetition of the raids, 
the curve of fear gradually descends 
while that for hatred rises. Apparently 
Dr. Gruberg’s belief is substantiated 
by studies of the Spanish civil war 
and other conflicts, that the air raid 
makes the civilian population hate so 
much that they are more determined 
than ever to continue the fight. That 
is precisely where the Germans made 
their great mistake. They thought 
they could reduce England by induc¬ 
ing fear in the civilian population and 
failed. The British are on far sounder 
ground because their raids are pri¬ 
marily for the destruction of war 
production establishments, and not for 
the killing of the civilian population, 
which is incidental —A. K 

THE THUNDERBOLT 
Saves for Weight, Compares 
Favorably with Qerman Fw. 190 

Germany’s latest single-seater fight¬ 
er, the Focke-Wulf Fw. 190, of which 
we read quite frequently in the prdss, 
is equipped with the B.M.W. 801 A, 
previously described in these columns 

The Fw. 190 is remarkably clean. 
Owing to the compactness of the en¬ 
gine, the fuselage does not show the 
somewhat “tubby” appearance which 
we note on fighters having engines of 
greater diameter. There is a total 
absence of excrescences to mar the 
beautiful lines of the ship. The Fw. 
190 is powerfully armed with four 
cannons and two machine guns. But, 


what is more remarkable, is the com¬ 
pactness of dimensions. The span is 
only 34 feet, 5 inches; the wing area 
is only 194 square feet; the gross 
weight only 8580 pounds. With its 
powerful engine and relatively small 
size and its two-speed supercharger, 
the machine has a remarkable climb 
of 3000 feet a minute at a 4000 foot 
altitude, and at 18,000 feet, with the 
supercharger in high gear, the speed 
is 375 miles per hour. 

With greater speed, greater ceiling, 
more powerful armament, and more 
power in its engine, our Thunderbolt 
is certain to be more than a match 
for the Fw. 190. But the Thunderbolt 
is also bigger, weighs 13,000 pounds, 
according to the New York Times, 
and is likely to be more heavily loaded 
per square foot of wing area. Our 
Thunderbolt will be immeasurably 
superior to the Focke-Wulf at great 
altitudes. At medium altitudes it will 
be faster and more powerful, but 
greater weight also means les9 man¬ 
euverability. We wish our Thunderbolt 
could retail all its fire power, all its 
armored protection, all its high ceiling 
characteristics, but be just a trifle 
lighter and more meneuverable for 
moderate altitude fighting. But, in all 
probability, other of our ships already 
fill the gap perfectlv—A. K. 

A QERMAN VIEW 
Shows Striking Similarity 
In Rasaarok Work 

S omeiiow or other, belligerent na¬ 
tions secure each other's technical or 
scientific papers and study them with 
the closest attention. Thus, Flight, 
London, reprints with pride a paper on 
“Topical Aircraft Problems” read by 
Professor Dr. Ing. Gunther Bock be¬ 
fore the Libenthal Society of Berlin, 
and in America the paper is hailed 
with the same eagerness as in London. 
Yet nothing very novel is discover¬ 
able Apparently the Germans are 
thinking on similar lines to ourselves. 

Thus, we have frequently mentioned 
in these columns that if the flow could 
remain laminar over the greater por¬ 
tion of the wing, the drag could be 
very much reduced, and that the path 
of progress lay in so shaping the wing 
as to make the suction more uniform 
over the upper surface of the wing, 
so as to delay change from laminar 
to turbulent flow. Professor Bock ad¬ 
vocates exactly the same line of re¬ 
search. Another problem, according 
to the same German authority, is to 
eliminate the windshield and blend 
very large windows into a streamline 
form. Such practice also coincides 
with ours. 

All the nations at war are seeking 
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No critical high-alloy stool in fittings or standard parts 


greater power output than their ene¬ 
mies: Let us quote from the German 
authority: “This effort has led, in 
Germany, to going over from the car¬ 
buretor engine to the injection engine 
On its passage through the carburetor, 
the air is, as is well known, throttled 
and therefore energy is removed. In 
the injection engine the carburetor is 
omitted, and the fuel is injected direct 
into the cylinder on the induction 
stroke by special pumps The throt¬ 
tling losses of the carburetor therefore 
disappear, and we obtain, by going 
over to injection, an increase in power 
output of 4 to 10 percent.” 

The no-thrust radiator is agitating 
the Germans just as it is us: “The air 
which passes through the radiator is 
heated and expands On account of 
this, it leaves the radiator cowling 
with greater velocity than it would 
have in the case of a cold radiator. 
This increase in speed produces a 
thrust, as in the case of a rocket.” 

Considerable attention is given by 
the Germans, as by ourselves, to util¬ 
izing the exhaust gas energy for super¬ 
charging, and in general to utilizing 
exhaust gas efflux for producing thrust. 

All of this reads remarkably as if 
one of our own engineers had read a 
paper before the Institute of Aero¬ 
nautical Sciences. It indicates that 
technologists everywhere are apt to 
tackle the same problems at about the 
same stage of evolution —A K 

TRIM TRAINER 
Ryan-built Plant Mada 
of “Eraatx" Materials 

T iie Ryan PT-25 Military Primary 
Trainer is an excellent training plane, 
well adapted for its purpose in every 
way, and the result of many years 
experience in the construction of such 
aircraft. Powered with a six-cylinder 
opposed Lycoming air-cooled engine, 
it has speed and maneuverability. Both 
student pilot in the front cockpit and 
instructor in the rear cockpit enjoy 
excellent vision. 


But what is perhaps more impor¬ 
tant at this time is the fact that the 
PT-25 dispenses with aluminum alloys 
and all other strategic materials, ex¬ 
cept those which appear in the cowling 
and, of course, in the engine, which 
could hardly be built of wood. 

Moreover, the design is a splendid 
embodiment of the plastic-bonded ply¬ 
wood construction which is assuming 
such great importance today The 
smoothness of line has been obtained 
with a minimum of compound curved 
surfaces, so that a manufacturing 



Plywood ond other "ersatz" materials 
play a big part in wings and fuselage 


method is employed which does not 
require the use of ovens or baking, and 
cold-setting urea formaldehyde glues 
are used throughout The fuselage is of 
the nionocoque stressed skin type with 
ten bulkheads formed of laminated 
spruce, and is plywood covered Al¬ 
though well streamlined, the fuselage 
has such lines that manufacture is 
easy A unique jig allows the work¬ 
man to go inside the jig and unbolt the 
holding forms after fabrication, so that 
all that is then necessary is to slide 
the completed section off the jig. One 
of our photographs shows a view 
of the wing construction. Each wing 
panel is built up from a single wood 
spar with wood ribs and a plywood- 
covered nose torque box Fabric covers 
the rest of the wing. This type of con¬ 
struction reduces labor to a minimum 
and. because the weight of the wing 
is far forward along the chord, flutter 
is not likely. The simple construction is 
apparent from the photograph.— A. K. 


INVENTORS 

INDUSTRY NEEDS YOUR IDEAS NOW! Mmut&h 
tur»rs are getting reedy NOW far poet-war atlas tad 
production, rectories must have products to ta ke op 
the sleek efter wer orders stop. Oft our NSW 
FREE inventor's book today end valuable "Inven¬ 
tion Record" form. Act now. 

McMORROW and BERMAN, ReoistircH Patent Attorneys. 
1753 Albee Building, Washington, D. O. 


Army Haversacks 

heavy canvas, by 11 

inches, with pockets, second 
hand, with leather sling. 
Postpaid for 75 oenta. 1940 
78th Anniversary catalog, 
30t pages, 3000 Illustrations, 
mailed for 50 cents. 

1043 circular for 3c stamp 

Francis Bansarman Sons 

501 Broadway, N. Y. 




CARO AND PHOTO STEREO-MIRROR 

Even the beat 
p hoto graph 
give# but a Rat 
image of the 
subject it triea 
to reproduce. 
Looking at tha 
lame photo 
with our device 
you forget the photo, the original 
subject ie there in front of you. 
What a difference! 

SENDING YOUR PHOTO WITH OUR 
DEVICE TO A LOVED ONB YOU ARB 
SURE TO APPEAR IN PERSON. 

Prlcf 14.50 

NU-MIRROR COMPANY 

BRIDGEPORT, CORN. 
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Home-Study Course in 

SENDING and RECEIVING 
RADIO CODE 

— with ell accessary instruc¬ 
tions and practice material 

JuH Out — Arthur R . Nilson’s 

RADIO CODE MANUAL 

Price, $2.10, postpaid 

A complete course in redid code —- hew 
to send end reed it. Gives 20 lessons, 
beginning with simplest code characters 
snd leading up to the handling of actual 
messages snd press dispatches, weather 
reports, and distrass messages. 

SCIENTIFIC AMERICAN 

24 WMt 4«h Stmt N.w Ywfc, N. Y. 


S/tor / Maf/iemaf/c. 


(OMIJIHIO WITH 


Practice/ Meefja/j/c* £>//np////t'd 


NEW 2 in I r ond me course! Now 

you can learn the speedy, slmpll- 

fed system of calculation used by 

draftsmen. engineers, accountants, 

“master mines" on the stage 

Learn easy way to multiply 4 fig- 

urea by 4 figure, without using 

Old fashioned multiplication, add 

long columns of figures this light¬ 

ning short-cut method. Leant horse, 
power, sllderule. micrometer, log¬ 

arithms, wood measure, pussies, 
etc . etc Large illustrated volume 

complete with answers, only gt 

postpaid Satisfaction or refund •< 
Amass mends with your magic-like 


rtat Complete details , 

% Nelson Oo. 500 Sherman St. 

1 Dept. M-308, Chicago, Illinois 
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Conducted by JACOB DESCHIN, A. R. P. S. 


It*» the perfect guide for ground end 
aerial photography. It ta printed from 
the Mime platee ae the military edition, 
with a lighter weight cover material. 
Pocket else 3%x5. Covers a wide range 
of light conditions for determining 
proper photographic exposure 

Matt Order* Filled 

World's Largest Camera Store 
Built on Squire Dealing 

S2nd St* noar Sth Av«. v N. Y. 0. 

BUY more WAR BONDS! 


Ouner* of 

"AMATEUR TELESCOPE MARINO" 

who have been bitten deeply by the 
hobby bug oi glam pushing will find 
a competent guide to advanced mirror 
technique, flat making, eyepiece work, 
telescope drives, aluminizing, observ¬ 
atories, and many other aspects of 
the optical hobby in the companion 
volume 

“AMATEUR TELESCOPE 
MAKING-ADVANCED” 

This Is a wholly different book 
from “Amateur Telescope Making;. H 

650 pages 359 illustrations 

Over 3O0JDO0 word* 

$5.00 postpaid, domestic 
$5.35 foreign 
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Ywr Town la Warttma 

|y sep a picture diary of the changes 
going on in your town during the 
course of the wan It will be a valuable 
historical record not only for your own 
family and friends but, if well done, for 
the town itself. For example, this shot 
was made in Provincetown on Cape Cod, 
where the war has had a marked effect 
on the pattern of the town's life and 
ways. A Coast Guard training station 
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'Them Coast Guard Felltrs” 

there has made Coast Guardsmen part of 
the regular population and restrictions 
due to wartime necessity have limited the 
fisherman's choice of fishing areas. Some¬ 
thing of the natives* reaction to the change 
has been caught in this picture. 

Grafting Card Tima 

C hristmas is on its way again and 
greeting card making is in order. 
This year greeting cards are more im¬ 
portant than ever, particularly for the 
boys in the camps, and pictures will be 
appreciated by the fighting men more 
keenly. For the boys farthest from home 
and unable to get away for long enough 
periods to make the round trip to home 
and back to camp, pictures of family and 
friends will have a real meaning, like a 
visit from the folks. Whereas formeMy a 
decorative scene of some sort did the 
trick fairly adequately, this year send 
faces. 

Exposs Cilor for 
Shadows or Highlights? 

T here was a rule once, that seemed as 
fixed as fate, that one should expose for 
the shadows and let the highlights take 
care of themselves. Today, some doubt 
the accuracy of this and in certain quar¬ 
ters it is even suggested that we should 
expose for the highlights instead. How¬ 


ever this may be for black and white, in 
color, where the range of illumination 
should never exceed four to one for rea¬ 
sonably good color rendition, it is ad¬ 
visable to read the highlights. If we wer« 
to expose for the shadows in Kodachrome* 
our highlights would be washed out; if 
we expose for the highlights, the shadows 
are rendered satisfactorily enough. The 
one exception to this rule might be the 
occasion when the shadows predominate 
and the highlights occupy only a small 
part of the scene. Then, obviously, our 
shadows should get the major attention 
and the exposure meter should be directed 
toward them to obtain the proper ex- 


Lantsrn-Sllds Lectors* 

N othing can teach a fellow how tu 
make better pictures so well as the 
constant observation of prints that have 
won salon recognition time and time 
again. Realizing this, the Metropolitan 
Camera Club Council, of New York, has 
instituted a project under the direction 
of C. T. Boyles, A R.P.S., designed tc 
provide camera clubs with lantern-slide 
lectures showing reproductions of print*- 
that have been hung in outstanding 
American photographic salons. Construc¬ 
tive criticism will accompany the prints 
The photographing of the originals was 
done by J. Ray Hoagland, first vice-presi 
dent of the Council, and Ernest F 
Draper, technical advisor 

Efflelant Washing 

L ooks pretty, but is it efficient ? O' 
course not. The illustration is an ex 
aggeration, naturally, but have you evej 
noticed how careless some folks are about 
washing roll film in tanks? They let the 
water run in from the faucet and hope 
that somehow, willy-nilly, the films will 
get washed. The water has to get straight 
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CAMERA ANGLES 


to the bottom of the tank and with enough 
force to drive the hypo out. The only 
way to do this effectively is to use a 
hose let down to near the bottom of the 
tank. The water will then force the hypo 
up over the top of the tank and out 

Ropylog Rough Prints 

P mists on rough or matt surfaces are 
difficult to copy because the results 
usually show the texture of the paper, 
making the copy a rather unsatisfactory 
job. One suggestion to avoid this is to 
rub the print down with a good coating 
of petroleum jelly (white Vaseline). 
Apply the coating evenly. Illuminate the 
print so that reflection is prevented and 
that even illumination is produced. The 
grain is greatly minimized if not 
eliminated entirely. The glazing action 
over the paper texture does the trick 

oanpariag lest Apertures 

H ere's a handy table (Bell & Howell; 

which both movie and still fans should 
find useful. Comparing aperture f/2.5 with 
f/3.5, for example, we find that the co¬ 
efficient of f/2.5 is .06; that of f/3 .5 is .12. 
The latter being double the former, the 
f/2.5 aperture is twice as fast as f/3. 5. 
Figures starred represent the true, full 
stops, each of which admits 100 percent 
more light than the next smaller true 
stop. For all practical purposes //1.5 i* 
equal to //1.4, and so on: 


Coefficient 
of Illumi¬ 
nation F Stops 

Coefficient 
of Illumi¬ 
nation 

F Stops 

.01 

*1. 

.30 

5.5 

.02 

*1.4 

.31 

*5.6 

.03 

1.7 

.40 

6.3 

.04 

*2. 

.64 

*8. 

.06 

2.5 

1.21 

11. 

.07 

2.7 

1.28 

*11.3 

.08 

♦2.8 

2.56 

♦16 

.12 

3.5 

4.84 

22 

.16 

*4. 

5.29 

*23 

.20 

45 

10.24 

*32 

ImmI Sllbmtte 




O ne of the reasons for the failure of 
many sunset pictures is the lack of 
interesting foreground material. Choose 



"Haiti Sunsat" 


a viewpoint where you can include part 
of a boat* the wharf, or some other object, 
place it appropriately in the picture area, 
and you have something far superior to 
the mere sunset shot, which includes only 
sky and water. 

laotri lute Pictorial 

T here's no law that says a record shot 
made for the sole purpose of illustrat¬ 
ing a fact cannot also serve the uses of 
pictorial ism. Take, for example, the pic¬ 
ture of the girl drawing the bow string. 
This was one of a series of pictures made 



For rocord and salon 


to illustrate the technical details of arch¬ 
ery. Most of the pictures in the project 
were useful only as part of the complete 
set, but here and there opportunities pre¬ 
sented themselves for special pictorial 
treatment. A print such as this, for ex¬ 
ample, can be finished off in salon style, 
with toning and all the fixings 

Prints on China 

H ere’s an idea for those who have been 
wanting to print a picture on china 
or glassware. Chromatone Stripping 
Paper, ordinarily employed in color 
printing, will serve for black-and-white 
printing as well. Make your print as 
usual, strip the emulsion from the base, 
then fix and wash as you would when 
making ordinary prints. Apply a coating 
of gelatine to the china, glass, or what¬ 
ever, then mount the print. When per¬ 
fectly dry, cover with a coat of clear 
waterproof varnish. 

Plots rss for 
Roprodueflon 

A favorite method with engravers in 
judging how a print will reproduce 
in a publication, is to look at thd print 
with eyes half closed. This compresses 
the tone scale and reduces the values to 
somewhere near the tone range that can 
be expected in the reproduction. Delicate 
differences between highlights, for ex¬ 
ample, tend to merge into a single tone, 
indicating that a new print should be made 
to show more contrast. 


BETTER PICTURES 

ARE EAST TO TAKE .... 

. • • U you know 
• low of (hi olapU hmdsmsataJ rsquire- 
nMta. One* foo And out hew your earn* 
in wotb, inn bow to omIco conoct ex¬ 
po ra rot, and master tbo beds of compo¬ 
sition, pour camera rooulto will show im¬ 
mediate improvement. You need not 
wade through text boolto* dry treetiaea* 
in order to obtain tbie information. Into 
"So You Went to Tbfce Better Picture#," 
the author, drawing on a varied experi¬ 
ence in photography, baa packed Just the 
things you need to know. Questions and 
problems have been anticipated, answered 
la detail, for the camera owner who bee 
hit developing end printing done at the 
photo shops. Written at e running story 
of your camera end bow best to use It. 

"So You Want To Toko 
BETTER PICTURES" 

By A. P. PECK 

iluockf Editor » Scientific Ameekm 

SO P Cr (PlMlO 

Copy «•““ pmw) 

Order direct from 

MUNN A CO., IMO. 

24 West 40th Street, New York City 


15,000 

FORMULAS 

• • • 

1077 
PAGES 
• • • 

IN 

HOPKINS’ 
“CYCLOPEDIA 
OF FORMULAS" 

Thousands of copies of this ac¬ 
knowledged leader among books of 
formulas are being used daily for a 
number of purposes. Industrial 
laboratories find it an invaluable 
source of reference material; many 
spare-and full-time businesses have 
been built up on one or more of its 
formulas; home workshop hobbyists 
constantly find new thoughts in its 
pages. 

Winns and liquors, inks, dyns, pol¬ 
ishes, points and varnishes, adhe¬ 
sives, cosmetics, and antiseptics are 
only a few of the sections of this 
all-inclusive book. 

|5.30 postpaid (Domestic) 

Order frm 
SOlimriO AMKRIQAR 
14 Wait 4tth Strict, New York, R. Y. 
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Our Book Corner 

THE BOOK DEPARTMENT of Scientific Amtricon is conducted, with tku 
co-oporotion of tho Editors, to moke ovoiloble for you o comprehensive book 
service. Eoch month the Editors select ond review in these columns new books 
in o wide range of scientific ond technical fields. In addition, they ore ready 
at all times to advise you regarding the best available books on any sub¬ 
ject. You are invited to use this service freely. Tell our Book Department 
what kind of books you want and you will be furnished with a list of avail¬ 
able titles, including prices. When inquiring about books, please be specific; 
remember that we can be of the greatest help only when you tell us Just 
whot you are looking for. Books listed in these columns may be ordered 
from our Book Deportment. 


DEFENSE TRAINING SC100LS 

cm using thftM practiced avia¬ 
tion books in thsir curricula 

Etemontary Aerodynamics 

D. CM. Rama $1.$0 

144 pp. B4 lUns. 

This book has been written for the 
specific purpose of supplying die 
younger students of aeronautics with 
a concise and accurate outline of the 
essential science that lies behind the 
fact of mechanical flight, so that they 
may understand and appreciate the 
intensely interesting field of research 
and engineering that next awaits their 
attention. 

Aircraft Blueprint Reading 

Almon & Moad $1.10 

127 PP. 

The first thorough going, practical 
book on this vital subject. Provides 
simple prints with complete explana¬ 
tion of the information they furnish 
and how it is furnished. As a text, it 
has found wide application and exten¬ 
sive use among aircraft students. 

Practical Mathemati c s of 
Aviation 

A. C. Downor 11.10 

124 pp. 

Here are the fundamentals of mathe¬ 
matics applied to aviation problems— 
for Vocational, Industrial Adult Train¬ 
ing Courses. Has proved most useful 
to men preparing for jobs in aviation. 

Aircraft Maintenance 

Brlmm 6 Boggosa $2.00 

512 pp. 700 Ulus. 

The young student or beginner will 
find this text simple, clear, and readilv 
understandable, a book to live with, 
to study at home, and to keep handy 
for reference in the shop. It is in use 
among leading transport operators, 
universities, private aviation schools, 
trade schools and the air services of 
the U. S. Army, Navy and Coast 
Guard. 

Aircraft Engina Maintenance 

Brlmm & Boggass B2.B0 

470 pp. 500 Ulus. 

Sound and accurate enough for the 
most exacting engineer, simple and 
clear enough for the beginner, detailed 
and practical enough for the shop 
worker. Used as widely as its com¬ 
panion volume above. The most com- 
lete and comprehensive instruction 
ook ever written on the maintenance 
of aircraft engine. 

Aircraft Inspection Methods 

N. Bartholomew $1.35 

12$ pp. 43 Ulus. 

The essential requirements of an air¬ 
worthy airplane presented simply and 
clearly for the student, mechanic, 
draftsman, instructor, inspector, and 
manufacturer of planes and materials. 
The text has been approved by mem¬ 
bers of the Army and Navy Air Corps. 


Prices quoted include domestic 
postage, Star foreign postage, 
add 23 cents. 


I Ordor from I 

SCIENTIFIC AMERICAN | 

24 Wo* 40th Stroot. Now York. N. Y. 


PRACTICAL SHIP PRODUCTION 
By A. W. Carmichael 

I N view of the achievements in the field of 
welding and in other phases of ship 
building, which have largely revolution¬ 
ized construction of vessels, and because 
of need for more trained workers to meet 
requirements of our shipbuilding program, 
this book has been revised and brought 
up to date to provide practical help 
for those who engage in our vital mari¬ 
time program. (283 pages, 6 by 9 inches, 
profusely diagrammed.)—$3.10 postpaid. 
-/f.D. R.,1V. 

THE CALCULATION OF ORBITS OF 
ASTEROIDS AND COMETS 

By Ktnngth P. Williams 

or the beginner—in orbit calculation. 
Written by the professor of mathematics 
at' Indiana University for student pro¬ 
fessional astronomers. Advanced ama¬ 
teur mathematicians having a well-lub¬ 
ricated facility with trigonometry, an 
elementary comprehension of the formal 
astronomy of position, a world of patience 
and tenacity, and a ball-bearing brain, may 
also hope to learn this work. Other 
amateurs, curious to see just what this 
much-talked-of (in whispers) bogey looks 
like, may get a close-up through this 
book (214 pages, 6^ by 10 inches, 18 
illustrations.)—$3.35 postpaid.— A. G. I. 

AMERICA ORGANIZES TO WIN THE WAR 
A Handbook on tko Amtrloan War Effort 

O mnibus, by such men as President 
Roosevelt, Vice-President Wallace, 
Secretary of Agriculture Wickard, Byron 
Price, David Cushman Coyle, Waldemar 
Kaempffert, Paul De Kruif, Winston 
Churchill, Professors Henry Stiele Com- 
mager, Frederick L. Schuman, Max 
Lerner, and others. Each describes and 
discusses a phase of a nation preparing 
for u ar and at war with which he is fam¬ 
iliar. (395 pages, by 7$4 inches, 18 
graphs.)—$2.10 postpaid.— A. D /?., IV. 

BLUEPRINT FOR VICTORY 
By Komar Braft 

T his may or may not be the work of a 
“typewriter strategist.” It will be for 
the reader to determine for himself. Re¬ 
gardless of the reaction, the book pre¬ 
sents a strong challenge and an intense 
stimulation, whether or not reader is in 


accord with author, who confesses him¬ 
self an “amateur strategist/' (215 pages, 

5 by l 1 /* inches, index.)—$1.85 postpaid 
— A.D.R., IV . 

MATHEMATICS DICTIONARY 
By Diana Jamas and Rofcart 0. Jamas 

A bel's p JL hkorem, affine transformation, 
amicable numbers, antilogarithm, 
arc-cosecant, asymptote—a dictionary of 
terms like this. Many of the definitions 
and discussions run to sufficient length— 
quarter page, half page, whole page—as 
might justify the work’s being called an 
encyclopedia Content: Definitions of 
basic words and topic phrases used in 
textlmoks of mathematics from arithmetic 
to calculus (259 pages); formulas for 
solving triangles; tables. Authors are 
respectively Associate Professor of Math¬ 
ematics at University of California 
(UCI.A) and teaching fellow in the 
C alifornia Institute of Technology. The 
mathematically curious will discover here 
many mathematical curiosities to learn 
and enjoy. (281 pages, 6 x /a, by 9 inches, 
numerous figures ) — $3 10 postpaid. — 
A G /. 

WEATHER AND THE OCEAN OF AIR 
By Major William Holmts Waastrom 

T here are several good textbooks of 
meteorology, ranging from dull to 
readable—as textbooks. There also are 
numerous popular weather books, but 
most of these are superficial. Major 
Wenstrom, formerly with the United 
States Army Weather Service (where 
he took his weather science from a 
’plane), has successfully combined the 
good aspects of both. Result is a book 
which digs well into weather technicali¬ 
ties, but does so very readably. He ex¬ 
hibits a marked flair for lucid explaining. 
This book is solid and quite large, yet 
conversational—never dull. Aimed at 
solid readers—foresters, aviators, farmers, 
mariners, and other people who want to 
understand weather science and become 
their own amateur prognosticators. (484 
pages, 6 by 9 inches, illustrated.)—$4.60 
postpaid.— A.G.I . 

SCIENCE AND SANITY 
By Alfrod Karxyktkl 

ew edition of & notable work on gen¬ 
eral semantics, which first appeared 
in ’33. “Korzybski spent ten years on this 
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book." says Stuart Chase, author of a 
more popular book on semantics and word 
meaning, “raiding nearly every branch 
of science to find out how words behave, 
and why meaning is so often frustrated." 
Despite its abtrusencss, it had a wide 
acceptance and sale, and is now one of 
the foundation legs of semantics. The 
author is a Polish engineer and mathe¬ 
matician. Whoever studies this book— 
and it isn’t anything like light hammock 
reading—will have his thought processes 
well plowed and harrowed by it. (806 
pages, 6 by 9*4 inches.)—$6.10 postpaid. 
— A.G.l. 

AVIATION DICTIONARY AND REFENENOt 
GUIDE, AERO THESAURUS 

By Harold E. Raaglnaan 

T he second edition of this standard work 
has been largely revised and rearranged 
and has a very attractive appearance, with 
fine, clear illustrations and a considerable 
use of bold-faced type. It begins with 
definitions occupying well over two hun¬ 
dred pages and constituting an excellent 
dictionary proper. A subsequent illus¬ 
trated nomenclature is well and graphical¬ 
ly prepared and covers the elements of 
construction, flight principles, and so on. 
A useful and well compiled reference 
book, which deserves a place in every 
aeronautical library. (Approximately 900 
pages and 200 illustrations.)—$6.60 post¬ 
paid.-^.*:. 


WASHINGTON IS LIKE THAT 
By William M. Klplingar 

I ntimate replies to what many people 
want to know about our Capital—per¬ 
haps the capital of the world under pres¬ 
ent-day conditions—and the people who 
live there, from the President to the ordi¬ 
nary folk. Noted for his Washington 
newsletter, the author is equipped as is 
possibly no other writer to lift the top off 
the Capital for the benefit of the rest of 
us. Enlightening; entertaining; revealing; 
frequently startling. (522 pages, 5j4 by 
8J4 inches).—$3.60 postpaid— A.D.R., IV. 

OUTLINES OF GEOLOGY 

By Longwtll, Knopf, Flint, Sohnohort, and 
Dnnbar 

C omplete, rounded coverage of earth 
science, both physical and historical— 
textbook, reading book, and reference 
Geology is a science which the reader can 
pursue outside of classrooms without det¬ 
riment, for the earth features he sees on 
tramps and trips are his instructors. Those 
who do not understand geology inevitably 
miss much that the geologist sees in earth 
features everywhere as he travels about 
The historical section of this compendium 
unfolds the vast sweep of geologic time, 
era by era, period by period, through over 
a billion years and includes the full story 
of organic evolution. The physical section 
explains all earth features and phen¬ 
omena The treatment also includes min¬ 
eralogy, glacial geology, engineering 
geology. This textbook does not suffer in 
readability by comparison with popular 
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Recommend 

Best Sellers in Science 


JANE’S FIGHTING SHIPS, 1941. Thia I. the 
latest edition of the world-famed London authority on 
all world navies. Containa discussions, data, photo* 
graphs, silhouette*, detail* of construction Now 
more than ever before, thia la a "nuit" reference 
for all who have naval Interest*. 919.00 


JANE’S ALL THE WORLD'S AIRCRAFT— -1941 
—Compiled and Edited by Leonard Bridgman. 
Development of civil aviation, detail* of the flying 
service*, data on modern airplane* (Illustrated by 
photoa and drawing*, with specification a and per¬ 
formance figure*), type* of engines, airship* All 
oatiens are covered. 919.00 


THE LATHE MANUAL — Job* on the engine lathe, 
the turret lathe, and the hand screw machine are 
thoroufhly covered. Also how to lay out work for 
center drilling and how to grind lathe tool*. Widely 
uaed in industrial and trade schools. 91.49 


GET TOUGH 1 — By Capt. W. E. Fmirbalrn. 
How-to-win-in-hand-to hand-fighting direction*, by a 
man who really know* rough-and tumble methods 
that are not "clean" fighting but are designed to 
win. 91.10 


PLANE TRIGONOMETRY MADE PLAIN — By 
Albert B. Carton. The emphasis in this book, by 
an author who haa tried to make the subject as 
painless as possible, is on practical applications rather 
than on mental gymnastics. A good book for the 
home user whe wants to brubh-up on trig. 92.89 


FIRE FROM THE AIR — By h furifM tpmottL 
Pertinent facta regarding ineeodiary bomb*. History, 
modem types, materials, and the strategy end tectfee 
of their use in modem warfare. 9.60 


MACHINERY'S HANDBOOK —Eleeenth Edition. 
"Bible of the mechanical Industry," enlarged to 
1915 pages of latest standards, data, and information 
required daily in the shop and drafting room. 

96.10 


PROCEDURES IN EXPERIMENTAL PHYSICS — 
By John Strong, Ph.D. A wealth of useful data of 
a practical kind for the constructor, experimenter, 
and skilled craftsman. 96.BO 

STEEL SQUARE POCKET BOOK — By Dwight 
L. Stoddard. Practical methods of using the ear* 
penter’s steel square for layout work of all kinds. 
Time tried methods used by two generations of car* 
penters and found both rapid and accurate. $1.00 


MATHEMATICS — ITS MAGIC AND MASTERY 
— By Aaron Baktt. Investment in approach to 
algebra, geometry, trigonometry, with time-saver* 

94,10 


WORKING WITH THE MICROSCOPE — By 
Julian D. Carrington. For the serious beginner. 
Expllrit, practical. 93.60 

TOOL MAKING — By C. B. Cole. Instructions for 
making and using all kinds, from personal tools to 
arbor presses, lathes, planers, etc., in different metals. 

98.60 


THE ELECTRON MICROSCOPE — By Burton 
and Kohl. A well written account of this neweat 
tool of science, with all technicalities explained for 
complete understanding by average persons. 98.95 

SOILLESS GROWTH OF PLANTS — By EUU 
and Swaney. Complete information on tank farming, 
with formulas for solution and instructions for pre¬ 
paring tanks and other containers. 92.89 

MILITARY BASIC COURSE — By Capt. Frank 
X. Cruikthank. Complete story of Army opera¬ 
tions in handy pocket volume. FabrlkoJd bieding.9l.85 

A MARRIAGE MANUAL — By Hannah M. Stane , 
M.D., and Abraham Stone, M.D. A practical 
guide to aex and marriage, covering fitness for mar¬ 
riage, mechanism of reproduction, prevention of con 
ception, and similar vital aubjeota Answers questions 
most ofton asked these authors by their consultants. 

92.60 


INDUSTRIAL CAMOUFLAGE MANUAL — By 
Konrad F. Whittmann. A detailed report on this 
significant war technique, based on experiments and 
experiences in classrooms and laboratories where an 
Industrial Camouflage Program haa been underway for 
two years. 94.10 


THE ADVANCING FRONT OF MEDICINE, By 
George W. Gray — Summary of the high points of 
our present day knowledge of the nature of disease • 
Alimentation, high blood pressure, the sulfa drugs, 
influenza, allergy, insanity, sleep, pain, drink, amok 
ing, anxiety, cancer, aging. A truthful picture of 
the status of medicine. 95.10 


FUNDAMENTALS OF RADIO — By Jordan , 
Ottorbrock , Pumphery , and Smeby. With thia 
one volume alone, and with some diligence of applies 
tion, it is possible to obtain a thorough groundiug 
in radio principles. In thoroughness of treatment, 
with due respect for the needs of the reader, this 
book 1* outstanding. 95.10 


THE TRISECTION PROBLEM — By Robert C . 
Yates. Embodies mathematician’s answer to would be 
trisector. Give* chief dependable data on this never 
ending dispute Compact, crisp, concise. 91*10 


ELEMENTS OF ORDNANCE — A textbook pre¬ 
pared for cadcta of the United States Military Acad¬ 
emy. Covers manufacture, the chemistry of explosive*, 
types of weapons, mathematics of ballistics, eU. 

96.60 


AIRCRAFT INSTRUMENTS — By George Elllt 
Irvin « All types of Instruments for aircraft use de 
scribed for students, pilots, inspectors. Fundamentals, 
instructions. 95.10 


AUTOMATIC ARMS — By Melvin M. Johnson 
and Charles T. Haven. Comprehensively covers 
machine guns, machine rifles, sub-machine guns, 
pocket pistols, shotguns, sporting, military rifles in 
automatic classification 95.10 

BASIC FIELD MANUAL, INFANTRY DRILL 
REGULATIONS. Piactical working manual (or 
commissioned, non commissioned officers 9.50 

HANDBOOK OF CHEMISTRY AND PHYSICS — 
A classic reference book recently revised and brought 
up to date to keep pace with recent research. In¬ 
cludes material on all branches of chemistry, physics, 
and allied sciences. Used In laboratories and by 
engineers throughout the country. Flexible binding, 
2503 pages. $8.60 

ATOMIC ARTILLERY — By John KmUoch 
Robertson. Electrons, protons, positrons, photons, 
neutrons, and cosmic raya, all described for the 
layman in plain language. Also transmutation of the 
elements and the manufacture of artificial radio 
activity 92.35 




The above prices are postpaid In the United States. Add, on foreign orders 
25£ for p oat ago on each book, except as noted. 
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SAVE UP TO 7i 

Wo 



ON TECHNICAL BOOKS 

Many of Hum Titles 




Reduced for the First lime 




QUANTITIES LIMITED — PLACE YOUR ORDER NOW 



Pub. 

OUR 

Title 

Author 

ii*Ws SPECIAL 

Low Temperature Carbonization ... 

Gentry . 

*7.50 

*3.75 

Mechanical Properties of Fluids- 

. 

10.00 

7.25 

Alternating Current Measurements . 

Owen . 

2.25 

145 

Fine Structure in Line Spectra . ... 

Tolatuky ... . 

2.25 

145 

French Reader (or Science Students 

Bithell ... 

2.50 

145 

Plant Diseases ... .... 

Brack . 

2.25 

1.25 

Steel and Its Practical Applications . 

Barr ... 

4.25 

2.50 

Practical Physical Chemistry. 

Firth 

2.25 

145 

German for Chemists ... . 

De Vries 

3.00 

1.50 

Chemical French . .... 

Dolt . 

4.00 

2.00 

Technical Analysis of Ores and Metal 

- 



lurgical Products . 

Hills 

3.00 

1.50 

Reinforced Concrete Construction .. 

Cantell . 

3.00 

1.50 

Embalming Fluids. 

Mendelsohn 

4.00 

2.00 

Story Weaving. 

Vivian . 

2.00 

1.00 

Hair Dyes. 

Redgrove . 

5.00 

2.50 

Unemployment and the Unemployed 

Singer 

2.75 

1.50 

Magnesium dC Its Alloys . 

Haughton 

1.50 

.75 

Animal Life in Fresh Water 

Mellanby . 

3.00 

1.50 

Leather Finishes . 

Mudd . 

4.25 

2.25 

White Shoe Dressings. 

John . . 

4.25 

245 

Canning Practice & Control 

Jones . 

10.00 

5.00 

Portland Cement . 

Meade . 

10.00 

5.00 

Book of Garden Improvements 

Brett 

2.50 

145 

Asthma. 

Vender . 

1.50 

.75 

Catarrh 

Vender 

1.50 

.75 

Photography for Profit 

"Nettel” ... 

2.00 

1.00 

Your Child & Beauty 

Howe . 

1.50 

.75 

Your Child & Health 

Cooper. 

1.50 

.75 

Your Child ft Diet . 

Pink 

1.50 

.75 

Qualitative Analysis 

Mason 

1.00 

.50 

Sparking of Steel 

Pitois .. 

2.00 

45 

Mineralogy of Arizona . . 

Guild . 

1.25 

.50 

Thermionic Phenomena . 

Block 

2.50 

1.25 

Beer Sugar Chemists’ Handbook . . . 

Moeller-Krause. 

1.50 

.75 

Reinforced Concrete in Europe .... 

. Colby . 

3.50 

1.00 

Notes on Chemical Analysis 

Craig 

2.50 

145 

Research Narratives VoL I 

, Flinn . . 

1.00 

.50 

Research Narratives Vol. II 

. Flinn 

1.00 

.50 

Rainmaking 

Humphreys 

2.50 

1.00 

Oil Salesman’s Primer .... 

. Ettle 

3.00 

140 

Wood, Lumber & Timber . 

. Haywood 

10.00 

5.00 

Varnish Making (A Symposium) 


6.00 

3.00 

Book of Diamonds 

. Hershey 

2.00 

1.00 

Technology of Solvents 

Jordan 

10.00 

5.00 

Utilization of Fats 

. Dean 

6.00 

3.00 

Chromosomes 

. White 

1.50 

.95 

Structure of Metals R Alloys 

. Hume-Rothery 

1.75 

1.00 

Watch 0C Clock Makers’ Handbook 

. Britten 

6.00 

3.50 

Pyrotechny . . 

Weingart 

5.00 

2.50 

Weather Prediction 

, Lester 

4.25 

2.50 

Rancidity in Edible Fats 

. Lea 

4.00 

240 

Textile Testing 

. Skinkle 

3.00 

1.75 

The Cyclotron 

. Mann . . . 

1.50 

1.00 

Fruit Pectins . 

. Hinton . 

1.75 

145 

(To above prices add 10 cents domestic postage for each book. 

For foreign postage add 35 cents for each book.) 
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treatises, and anyone can readily under 
stand it Beyond cavil in authenticity, it* 
five authors being professors of geolog} 
at Yale. A book like this does not soon 
obsolesce like those of some othei 
sciences, geology being relatively fixed 
Therefore, a good investment-— especiall} 
as the price of this fat volume is about 
one third under cent-a-page average 
of book prices. (672 pages, 6 by 9 
inches, 458 illustrations.)—$4.10 post 
paid.— A.G.I. 

SUBMABIBBt 
By Herbert S. Zka 

U p-to-date story of the modern sub¬ 
marine, its weapons, strategy, and 
enemies, told as completely as is com 
patible with public safety. Development 
from earliest experiments; scientific prin 
dples of control; training required fo- 
underseas service; and life aboard sub 
mersibles. (506 pages, 5$4 by 8}& 
inches, 91 illustrations.)—$3.10 postpaid 
—A.D.R., IV. 

SIX KDU0AT10N IN HI8H S0HN0U 
By Mm Newton Baker 

S ystematic exploration, not of sex edu 
cation itself or even of sex, but of th* 
question of sex education in high school ► 
Valuable to citizens who wish either U 
agitate for such education in their owe 
communities or to look into the question 
themselves. This is a survey of the ex 
periences of high schools in the course* 
they have already given, the technique 
used, the opposition encountered, and the 
effects of the courses. The author favor* 
this form of education. (155 pages, 5 b> 
7^ inches. 2 figures.)—$2.10 postpaid.- 
A. G. I. 

FIRST AID—SUR0I0AL AND MKDISAL 

By Warren H. Dels, M.D n PAASu an# 
Gearies B. Paestew, BA, M.S* M.D* PhA 

FJt.04. 

A n excellent and most complete treatise 
on this subject by two eminentl' 
competent medical writers, assisted by ar 
imposing list of contributing authors. Fa* 
from being an ordinary “First Aid Man 
ual,” this publication is usable as a ref 
erence volume, as well as a course it 
what to do when an emergency of an' 
kind arises. (351 pages, 5yi by & l A inches 
thoroughly illustrated.)—$3.10 postpaid 
— A.D.R., IV. 

THE MEN WHO MAKE THE FUTIINE 
By Braee Bllven 

R esult of a year's attempt by the 
editor of The New Republic to teach 
himself science. To teach yourself science 
write a book about it This forces yoi 
to dig deep, check every minutest detail 
and work out precise, not merely approxi 
mate, statements of fact It is no secret 
that many professional scientists do popu 
lar writing because this forces them t« 
clarify their own minds. Popular writing 
is more difficult than technical writing 
not the reverse. In his tour de force thi* 
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author came to see many things in the 
world of science with a fresh and there¬ 
fore a refreshing point of view. Instruc¬ 
tive, easy, and good reading about gen¬ 
etics, vitamins, the riddle of life, viruses, 
plant breeding, atomic research, astron¬ 
omy, inventions, science in war. (325 
pages, 5 l A by 8J4 inches, unillustrated.) 
43.10 postpaid.—^. G. I. 

MIM WHO IN AVIATION 

ompiled by the Writers' Program of 
the W.P.A. and co-sponsored by the 
Illinois Aeronautics Commission and the 
Chicago Aero Commission, this is un¬ 
doubtedly the best arranged, largest, and 
most complete "Who’s Who in Aviation" 
ever produced. Bibliographical notes are 
neither too short nor too long, are care- 
folly compiled, and contain all the in¬ 
formation likely to be needed, regarding 
personal * and professional history. The 
chronological mentions are excellent In¬ 
clusions are catholic, but well justified 
•'Who's Who in Aviation" is timely, will 
be well received and used by great num¬ 
bers of people now interested in aviation. 
(486 pages.)—$5.10 postpaid— A. K. 

4TTA0K 

•y F. 0. Mlkseko 

A fter many years in the Czechoslo¬ 
vakian Regular Army, service as 
<taff and artillery officer of Spanish Re¬ 
publican Army, author is now serving 
vith detachment of Czechoslovakian vol¬ 
unteers somewhere in England, and in this 
book he uncompromisingly champions the 
loctrine of attack. A realistic study of 
modern warfare, it stresses the technique 
if the lightning offensive as developed and 
ised by the Germans and offers an in¬ 
valuable commentary on the strategy of 
challenging Hitler with an expendition- 
try force landed in Western Europe. (267 
pages, S X A by 8 inches, indexed, numer¬ 
als diagrams.)—$2.60 postpaid.— A.D.R. 

THE STONE THAT BURNS 
8y Williams Haynat 

I ntimate story of the beginning, rise, 
growth, and present-day vigor of the 
industrially important sulfur industry. 
The reader will carry away a pretty good 
background knowledge of the whole in¬ 
dustry, its prominent personnel and the 
processes employed in it. Not, of course, 
a highly technical work, but far from 
superficial. (345 pages, by S T A inches, 
illustrations.)—$3.85 postpaid.— A. G . / 

PLANT PROTECTION 
ly E. A. Shormaa 

T his volume, by the Chief of Protection 
of The Glenn L. Martin Company, and 
one-time member of the United States 
Secret Service, contains all necessary in¬ 
formation for those who would either 
establish or belong to an individual plant 
protective organization. Personnel, its in¬ 
vestigation, character, organization and 
conduct; records, equipment, authority, 
training; arms and ammunition, badges 
tnd cards, passes and inspection of vehi¬ 


cles and persons are some of the more 
important subjects covered. Complete. 
Timely. (148 pages, 4# by 7 % inches. 
Many illustrations; index.)—$2.10 post¬ 
paid.- ADJl.. IV. 

INTRODUCTORY COLLEGE CHEMISTRY 

By Horae# 0. Doming and 0. Clifford 
Hoadrieks 

S econd edition of a standard work by 
two professors of chemistry at the 
University of Nebraska. Outside readers 
might use it as a study source, though 
without collateral laboratory work they 
would be somewhat hampered. It bears 
directly on the various chemical industries 
and is practical in that it freely discusses 
and explains them. (521 pages, 6 by 9 
inches, 176 illustrations.)—$3.10 postpaid. 
-A. G. I. 

STRATEGIC MATERIALS IN HEMISPHERE 
DEFENSE 

By M. S. Hot sol, W. 4. Mnrpby, 
end F. A. Hottol 

A clear presentation of the complex 
supply problem of the 14 strategic 
and 15 critical materials on the Army's 
list; their past, present, and potential 
sources; their uses and our needs. Trans¬ 
lation of vital statistics and figures, 
through pictographic diagrams, brings the 
problems of these, as well as consumer 
goods, and the effects of our times on 
their continued supplies, vividly home to 
the average citizen. (235 pages, 5 by 8 
inches, illustrated.)—$2.60 postpaid — 
A.D.R ., IV. 

HOW TO GROW FOOD FOR YOUR FAMILY 
Ry Samuil R. Ogdon 

P ractical guide for townsmen, writ¬ 
ten by a former townsman who moved 
to the country (Vermont) 12 years ago 
and grew food for his family—no "fancy" 
gardening—on a typical 50 by 75 foot 
plot. These circumstances combine the 
townsman’s point of view with the knowl¬ 
edge gained from a lengthy experience. 
He tells the townsman what he will need 
to know to do the same. Good subject 
to study up this winter. (139 pages, 6 by 
9 inches, illustrated.)—$2.10 postpaid.— 
A. G. I. 

THEY WERE EXPENDABLE 
By W. L. Wklto 

T his, the story of Lieutenant Command¬ 
er Bulkeley, of Bataan fame, his bud¬ 
dies, the thousands of brave Americans 
and Filipinos, is something all of us 
should read not once, but many times. 
Men like Bulkeley and his comrades sacri¬ 
fice themselves as "expendables" for the 
reason, as one lad says in the book, "that 
those few minutes gained are worth the 
life of a man to the army. So you don’t 
mind it until you come back here where 
people waste hours and days and some¬ 
times weeks, when you’ve seen your 
friends give their lives to save minutes.*’ 
Imperative 1 (209 pages, 554 by 8 inches.) 
—$2.10 postpaid.— A.D.R.. IV. 
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ARC WELDING 



Now Edition "Procedure Handbook of 
Arc Welding." Bigger than ever. Wider in 
scope. Latest information on all phases of 
arc welding—the ace process of war pro 
duction and key to progress and increased 
earning power in post-war era. 

Aut horltntlvo. Recognized the world over 
as the “bible” on arc welding design and 
practice. Many thousands in use by weld¬ 
ers, designers, engineers and shop man¬ 
agers. Standard text in hundreds of schools 
and colleges. 
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Order your copy today. 
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24 W. 40th Street 
Naw York City, N. Y. 
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Earn More Money. Know 
Your lob Better. Serve 
Your Country. Got tMt_ 


FREE WITH 
ENCYCLOPEDIA 

One year off personal 
technical ad rice from 
our staff off Instructors 
—on auy Electrical or 
Radio subject. ACT 
NOW and we ll Include 
Certificate entitling you 
to Technical Service by 
mail for one year after you 
purchase encyclopedia. 


AUTHORITATIVE. Prac- , 
tlcal —prepared by ex¬ 
perts. Used regularly on 
the Job by hundreds of 
Electricians, service men. 
radio men. air cadets, stu- 

Covers everything Elec¬ 
trical i Armature winding, 
A. C. ft D. C. Motors, gen¬ 
erators, electronics, auto¬ 
motive electricity, refriger¬ 
ation, etc., etc. Answers your 
electrical questions quickly, 
cleany, completely Also in¬ 
cludes Radio, Television, j 

SEE THEM RISKFREE 

You don’t have to risk e 
penny. To get your set 
promptly, just mall coupon. , 
Examine books 7 days risk 



| OCCUPATION— 


I CfitfT 1Ag Send cash prlca, $lt.8t, with or- 
| DHf £ lU/O. der Iff preferred—you aavegt.M. 
£ Same 7-day free trial and return privilege. 
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TELESCOPTICS 


A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Miter ef the Scion HAc A marl con books "Amatovr Toloscopo Making" 
and "Amotour Telescope Making-Advanced" 


I lf this department, in our September 
number, we showed a photograph of 
the huge worm wheel for tbe R. A. drive 
of the 200" telescope. Through the cour¬ 
tesy of Modem Machine Shop , Cincin¬ 
nati, we make available to our readers 
an account, written by Robert Clark, of 
the exceedingly refined and prolonged job 
of cutting the teeth on the gear within a 
tolerance of one second of arc (1/1,296,- 
000 of a circle). 

Only once in the history of gear cutting 
has there been any record of the cutting 
of a worm gear weighing ten tons, having 
720 — ^-pitch teeth within an overall 
tolerance of 0.0001". To three men go 
the credit for this feat; Mr. G. Sher¬ 
burne, Superintendent of the Astrophy¬ 
sics Machine Shop at the California 
Institute of Technology, and his assis¬ 
tants, Mr. Tom Weir and Mr. Lawrence 
Sills, machinists. 

The gear, one of three identical gears 
cut, is used to'drive the mechanism which 
positions the 200" telescope. 

The architect’s drawing (Figure 1) 
shows a cross-section of two of the gears 
which are employed to position the tele¬ 
scope in right ascension. One of the gears 
makes it possible to move the telescope 
quickly in making a setup; the other is 
the final gear in a set which swings the 
telescope at the exceedingly slow speed re¬ 
quired to follow a stai. 

The drive gear, which is 14'3" diameter, 


is of cast iron with 0.25 percent of molyb¬ 
denum added to give it the necessary 200 
Brinnell hardness. 

One of the initial problems was the 
design of a support for the blank which 
would make it possibte to keep the side 
play down to the error allowance of 
0.0001" while the teeth were being cut 
The first job, then, was to construct a 
bearing and spindle that would meet these 
requirements. This was done by machin¬ 
ing the spindle so that it had two tapered 
surfaces—one near the top, the other near 
the bottom—that were lapped into two 
tapered bearings which were made to take 
them. 

A small pilot shaft at the end of the 
spindle rested on a special thrust bearing 
which could be adjusted. By slightly 
raising the spindle and gear, the coefficient 
of friction could be lessened to prevent the 
spindle from freezing in its tapered hear¬ 
ings, although, even with this setup, the 
matter of lubrication to the spindle caused 
considerable trouble. Even the lightest 
oil film would permit side play of more 
than 0.0001". Indeed, the capillary action 
of the light oil was sufficient to raise the 
spindle, gear, and structure—weighing 
more {han 10 tons— as much as 0.0001". 
The vertical movement was not of much 
importance, but the side play was. How¬ 
ever, by the expedient of machining facets 
in the tapered sections of the spindle, the 
error caused by the oil film was climi- 


Figure 1: Left: 

The drive 
in right escen- 
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Figure 2: Right 
Positioning 
the teeth with 
buttons 
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nated to within the tolerance allowed 

Adequate temperature control could be 
obtained only by the construction of a 
room about the whole job. Air condi¬ 
tioning equipment was then installed, 
with which the temperature of the room 
could be controlled within plus or minus 
1* F. When ready to run, the room tem¬ 
perature was maintained at 74* to 76*. 

Calculations that had been made showed 
than any equipment for indexing, if placed 
upon the gear blank itself, would devel¬ 
op a warping action due to the stresses 
set up by the cutting, and thus would 
rum Ihc accuracy of the job. To elim¬ 
inate this difficulty, an auxiliary plate of 
approximately the same diameter as the 
gear was made and securely bolted to 
the blank so that measurements could be 
taken from it for the milling operation. 

In order to space the teeth properly, 
buttons of hardened tool steel, ground to 
within 0 0001" of a given size, were 
mounted on the plate. Dial gages were 
then used to ensure perfect location. 

[Note by Ed., Scientific American.— 
These “buttons,” from here on frequently 
referred to, are the “toolmakers’ but¬ 
tons” which are familiar to mechanics. 
Whenever high-precision accuracy in the 
positioning of a cutting or grinding op¬ 
eration is called for, methods such as 
making marks by ordinary measuring are 
not sufficiently close. There must be some 
additional method of “correcting the aim” 
by a series of closer and closer approxi¬ 
mations. This is done by the use of 
“toolmakers’ buttons.” First, the point is 
determined as closely as possible by ordi¬ 
nary methods. A center-punch mark is 
made and a hole is drilled and threaded. 
The button, a small steel cylinder (sev¬ 
eral of which show in Figures 2 and 4) 
having a vertical, central hole, is then 
attached by means of a machine-screw. 
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COMPLETE HIGH-GRADE KITS OUR SPECIALTY 


figw 3; Curtins tht tooth 

The hole in the button is purposely made 
larger than the machine-screw, so that 
the button will have side play. If, now, 
the screw is adjusted just snugly, but 
not too tight, the button may still be 
shifted in position within small but suffi¬ 
cient limits. This is done by delicately 
tapping on its side with a light tool. When 
the final measurement, made in the pres¬ 
ent instance by means of a long tram 
rod, or trammel, indicates that the but¬ 
ton is positioned as closely as possible, 
the screw is set up, and the machine is 
adjusted to cut in relation to this button, 
the button itself being then removed to 
permit completion of the operation. Since 
the dimension of the hutton enters into 
the measurements and calculations, this 
must of course be accurately known.] 

The process of locating the buttons on 
the button plate presented some interest¬ 
ing problems. The placing of the first 
one was, of course, easy, but locating the 
second one, which was to be 180° away, 
was another matter. All the buttons were 
mounted on an eccentric, which allowed 
them to be adjusted slightly. The second 
button was roughly located with the aid 
of a straight-edge lined up across the 
center of the plate to within perhaps 
0.004" to 0.005". Then the slow, tedious 
task of adjusting the buttons at points 
exactly 180* apart, within 0.0001", began. 

Two dial indicators graduated to 
0.0001" had already been set up 180® 
apart, positioned on ground ways. The 
first indicator was adjusted to the leading 
edge of the first button, and set to read 
zero. The second indicator was then set 
on the second button and set to read 
zero. Then the gear was revolved 180® 
and new readings were taken. Of course, 
the readings were off. 

The buttons were then adjusted to 
compensate for the error, as closely as 
it could be judged, and the gear was re¬ 
volved again. The error was less the 
second time, but still over the allowable 
limit. Again the buttons were adjusted 
and again the gear was revolved the 180". 
After many more trials and adjust¬ 
ments, the buttons were spaced within the 
allowable^ limits. 

Now came the problem of locating the 
second set of buttons at the 90* positions. 


Bach kit haa two |Uu discs (correct 
thickness) tempered pitch, S assorted 
abrasives (fewer m my not civ* perfect 
optical surface), rourr, instructions, 

FREE ALUMINIZED DIAGONAL 
rtc. 

POLISHING and PARAROUZINO 
MIRRORS, rll lint mrdr to order. 

4" Kit R2.9S (Pyrox, #4.00) 

6" Kit . 3.75 (Pyrrx; 5.50) 

6" Kit 6.50 (Pyrrx, 8.00) 

10" Kit 9.95 (Pyrrx, 11.95) 

12" Kit 14.75 (Pyrrx, 22.50) 

Writs tor FREE ILLUSTRATED 



AL U MlN IZ I N G 

A hrrdrr tad brighter aluminum 
costing that it uniform and producer 
a lasting and superior redacting aw* 
fact. Guaranteed not to pool or 
blistar. 

•" .SIM 

r . ism 

10" . SOM 

Mirrors for Camaras, Ranga Finders 
and other optical instruments. 
CATALOGU 


THE PRECISION OPTIC ALCO. 

10 j! T : thu:t , new you*. n y. 


Surface Hardened 

ALUMINIZED 

Coatings 

era uniformly superior in reflectivity and 
improve the performance of telescope mir¬ 
rors, prisms, diagonals, camera mirrors, 
range finder mirrors and other optical front 
siirfara mirrors. 

Thasa Surface Hardened Coatings are usad 
in soma of the largest observatories on 
mirrors which are famous throughout the 
world. Hava your mirrors coated with the 
best. 

Prices. 4"—41.75, 6"—42.50, 8"—4J.50, 
10"—45.00 and 12ft"—48.00. Up to 36^ 
on request. 

LEROY M. E. CLAUSING 

5507 Lincoln Ave. Chicago, III. 


MECHANICS, MACHINE 
DESIGNERS, INVENTORS 

should have at their fingertips 

THE ENGINEER’S SKETCH-BOOK 
OF MECHANICAL MOVEMENTS 

By Thomas W . Barber 
Not a treatise on machine design, 
nor an instruction book on construc¬ 
tion, but an imposing omnium 
gatherum of classified drawings in 
truly astonishing number and vari¬ 
ety (2987 of them) of basic elements 
of mechanical and structural com¬ 
position from which to select the 
various details required to build up 
a given piece of mechanism. It has 
had a long and wide sale. 

£4.45 postpaid 

0rd«r Fro« SCIENTIFIC AMERICAN 
24 Wist 40th Stmt, Ntw York, N. Y. 


TTEclsCOP^^ 

Popular Illustrated 
Astronomical Monthly 

Currently faaturing a sarias of articles oa navi* 
cation. For amateur astronomers — star charts, 
Glosnings for telescope makers, page for 
observers, end celestial photographs. 

S2 a year, domestic; 42.50 foreign 
Single copy, 20 cants. 

SAMPLE COPY ON REQUEST 

SKY PUBLISHING CORPORATION 

Harvard Observatory, Cambridge, Maas. 


KITS OUR SPECIALTY 


4" 

kit 

$ 2.93 

Pyrox 

$ 4J3 

6 " 

kit 

3.73 

Pyrox 

3.30 

8 " 

kit 

6.73 

Pyrtx 

8.30 

10 " 

kit 

9.93 

Pyrox 

13.93 

12 " 

kit 

14.73 

Pyrox 

TAM 


Kits contain 2 glass discs, 8 grades of abra si ves 
(fewer do not insure an optically perfect surface), 
reuge, pitch or beeswax, and instructions. 


Monty-beck guarentee shot 

THBSB KITS ARB SECOND TO NONB 
RBGARDLBSS OP PRICB 


PYREX MIRRORS 

Mada to order, correctly figured, polished, aud 
per obelized. Precise workmanship iwnsusf 
Prices on request. 

WE DO POLISHING. PARABOLIZING AND 

ALUMINIZING 

(Sand lot out NEW. BNLARGBD. and IULUS 
TRATBD catalogue.) 

M. CHALFIN 

O.P.O. Box 207, Now York, N. V. 



John M. Pierce 


TELESCOPE MAKERS _ 

Important Announcement! 

Wo have only o few more excellent 1" eyepieces. No other powers 
«nd no more eyepiece lenses will be available until after the war. 
HOWEVER amateurs may make their own eyepieces of excelleut 
quality using our Lens Grinder and fragments of mirror or wind* 
shield glass. You will find this as fascinating a hobby as the mom 
common one of telescope mirror making. Our grinder can be drives 
by either a small motor or by hand with a "bow”. 

Revised hobbygreph "Lens Making" 30c. 

Lens Gnndar without motor S5.00 

Wa offer aa in the past advice and materials based on our 21 
years experience. Our 85.00 set consists of glass, abrasives, pitch, 
rouge, and instructions for making a 6" telescope. All materials 
are of Pierce quality and a supply of our famous 46 grit for 
finish grinding is included. This "super" abrasive materially 
shortens polishing time. 

Write for catalogue of supplies . 

11 Harvard St. Springfield, Vermont 
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TECHNIQUE OF PLYWOOD 

Pt CHAIMS •. NORRIS 

Plywood demand is skyrocketing in 
the production of wartime housing, 
airplanes, boats, and other defense 
needs, yet specific information on the 
material itself is difficult to find. Here, 
between the covers of a plastic-bound 
book, has been gathered technical in¬ 
formation on all phases of plywood 
manufacture, specially written for en¬ 
gineers, designers, and users of ply¬ 
wood. (249 pages, 5 by inches, 
tables and drawings.)—$2.50 postpaid. 

FOR SALE BY 

•CIKNTinC AMERICAN 

14 W. 40tlt St. New Yutk City 
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The Jams* B. Holl "Factory 
Spucial," popular standby 
of ovtr 20,000 cigar imok- 
•rs. Is ono of our outstand¬ 
ing valuta. This famous all- 
hand-mado cigar Is oxportly 
blended of fine Imported 
ond domestic tobaccos with 
carefully selected Connecti¬ 
cut shade grown wrappers. 
Wo save you tho cost 
You buy these fine cigars at 
this low price because we 
save the cost of matching 
them by colors. This sorting 
must be done by experts 
and costs money—yet It adds 
nothing to the qualify or 
en{oyment of the cigar. We 
save you this cost ond in 
addition, since we are the 
makers we save you the 
middleman's profit. That's 
why you can buy 100 Fine 
Cigars, packed in metal hu¬ 
midor, for $3.50, or 50 for 
$2.00. We do not know how 
long we can continue this 
offer. Conditions are chang¬ 
ing dally ond the supply of 
metal humidors Is limited. 

You Toko No Rltk 

Send your order today. We guarantii to refund 
your money If you are not satisfied with the smok¬ 
ing quality of these cigars. Send remittance with 
order, we will pay postage, or sent C.O.D. you 
pay postman, plus 19f C.O.D. fee. 

"”"jam"es b’.’hall""’ 

10S-X BAST 14th STRUT • NEW YORK, N, Y. 



The exact spots for these buttons had 
been determined by calculations and a 
tram rod had been made to measure the 
distance from the first two buttons. From 
the calculations the buttons for the 90* 
positions were set to within 0.004" or 
0.005". Then the tram rod was used. 

At one end of the tram rod was a 
hardened “V,” made to fit the buttons. 
At the other end was a dial gage, read¬ 
ing to 0.0001". The tram was well insu¬ 
lated by wrapping it with paper, and a 
wooden handle had been incorporated 
into the construction so that the heat 
from the machinist’s hands would not 
introduce errors in the readings. Just one 
degree of temperature shift was found 
to change the reading as much as 0.0002". 

The next move was to adjust* the two 
buttons in the 90* positions so that, by 
using the tram in any one of the four 
quadrants of the gear, the error was 
brought within the allowable limits. This 
process was repeated with another tram 
for the 45* positions of the third set of 
buttons, and other trams of the correct 
lengths were used until all of the 144 
buttons had properly been spaced on the 
plate. This allowed a button for every 
fifth tooth on the gear. When the time 
came for milling the intermediate teeth, 
an insert of four buttons, shown in Fig¬ 
ure 2, was used. 

With all the buttons properly located, 
it was time to cut the first gash. Then 
the gear was revolved 180° to eliminate 
accumulated error, and the second gash 
was made. Then to the 90° position, and 
so on. The rough milling was done in 
tyro stages, taking two straight cuts and 
Having 0.007" in the second cut to be 
removed by the hobber in the finishing 
cut The hobbing operation is illustrated 
in Figure 3. 

It was found that, during the milling, 
the heat generated by the cutter materially 
affected the accuracy of the operation. To 
relieve this situation, a hollow cutter 
arbor was used through which water at a 
controlled temperature could be circu¬ 
lated. 

After the first roughing cut had been 
made for all 720 teeth, the method of 
checking for accuracy was changed. A 
microscope was anchored in position over 
the handwheel of the worm, which was 
graduated in 0.0001", and a dial indicator 
was positioned so that it would touch a 
tooth some distance away on the periphery 
of the gear as shown in Figure 4. As 
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the gear was always revolved in onr 
direction only, no correction was neces 
sary for backlash. Upon checking and re 
checking it was found that the error be 
tween any one tooth and any other wa* 
only 0.0001". 

When the gear blank was made, it 
had been split horizontally, with th» 
idea that the two sections could be un 
bolted after the rough milling had beer 
completed, so that the top section could 
be revolved 180° before the finishing cm 
was taken. This would, of course, havt 
increased the accuracy. However, by us 
ing the method and care described above 
this action was rendered unnecessary. 

The milling operations took ten month* 
and the finish hobbing operation took 
three weeks. Two and one half year* 
in all were required to cut the teeth or 
the three gears. As the work progressed 
from one gear to the next, the accuracy 
improved. For instance, in the cutting ot 
the first gear there was an error in on* 
of the quadrants of 0.0004". This erro* 
made that particular quadrant unusable 
However, the three remaining quadrant* 
were within the allowable tolerance and 
this gear is now used for the North and 
South declination with the bad quadrant 
at the top of the gear where it is neve* 
used. 

This completes the abstract from Rob 
ert Clark’s account of the job for th* 
200". In referring to Figure 1 he term* 
it “the architect’s drawing,” which h 
quite correct, but the architect happen* 
to be Russell W. Porter. At that, Porte* 
is an architect—or was so educated. 

Those who have created a settm* 
circle—that is, not simply taken off the 
marks from another divided circle or 
transferred them from gear-tooth spac 
ings (which is about the same thing) 
but who have themselves divided a circle 
out of the void and nothingness, will rec¬ 
ognize the almost exact similarity ot 
the method employed with the method 
described above. The following is a short 
additional note written for the most re¬ 
cent printing of “A.T.M.A.” and inserted 
on page 302. It briefly explains thi* 
method of creating a setting circle, and 
incidentally may be clipped out and 
pasted in earlier printings of “A.T.M.A.” 
by those who own that book. It runs— 

“Editor’s Note: For theoretical data oi> 
setting circles, see chapter on ’The Di 
vided Circle,’ in Martin’s ’Optical Meas¬ 
uring Instruments.’ Also see article on 


-m % 


figure 4: Measurements refined to microscopic precision 
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TELESCOPTICS 


Divided Circle*/ in.Glazebrook 4 * ‘Die- exchange: From Peter Dawson, Care 

donary of Applied Physics/ VoL IV. £ Dr. A. C. Ainsley, Greylands, Vic- 

rhe latter explains the methods used in toria Road, West Hartlepool, County 

one example chosen, for inscribing 4320 Durham, England, comes the following: 

divisions, one for each 5 minutes of arc, “Could you find two or three young fel¬ 
on a 48" circle, within an accuracy of A lows, at about the same stage as me in 

second. The method is one of trial and telescoptics, to correspond and keep the 

error in a series of closer and closer ap- interest aglow, now that the difficulty of 

oroximations. obtaining materials over here is increas- 

“A crude suggestion of the principle ing. I am only a very green amateur, 

used can be had by tacking a circle of aged 18, and my interest began three 

•ardboard at its center to a board. Place years ago. During this time I have been 



figun 5; The finished gear with 770 teeth of Va pitch 

4 reference mark (representing the cut- studying physics (with particular accent 

ter) on the board adjacent to the edge on optics) and hope to go to University 

of the circle and mark the periphery of to continue, in October. I have com- 

the circle ill tontinuation of it Call this pleted a 2#" refractor, the O.G. of which 

«ero. Select the 180* point on the circle I did not work—I just did the engineer- 

by approximate estimate. Make a tenta- ing and woodwork. I have started a 6A" 

rive 180° mark, and continue it on the mirror and am at present grinding. I 

Toard. Now rotate the circle till the 180° have studied that excellent book ‘A.T.M./ 

mark lies next to the cutter. The true also ‘A.T M.A.’ I am also a keen trout 

180° point should now be halfway be- fisher. Do you think you could wangle 

tween the rotated zero mark on the circle it so that my correspondents are cursed 

And the nearby mark on the board. with this plague too?” 

“Estimate new marks for a closer trial 

And repeat the cycle; and so on. i ye will protect a mirror, silvered or 

“Using this as a starter, in the ex- L. aluminized, from sweating due to con- 

Ample mentioned above, the 90° and densation. Charles and Harold Lower, of 

smaller divisions on the 48" circle were San Diego, report thus: “A warm day 

filled in by similar principles, and it all followed a night of high humidity, and 

required six months of tedious slavery our mirror sweated. Lye, impure form of 

Tor the 4320 divisions. The approxima- caustic soda (NaOH), has an affinity 

tions soon fell within the field of com- for water, and it is cheap, so we tried 

pound microscopes powerful enough to putting a can of it inside the telescope 

letect errors of one tenth second, or when closing up after a spell of observ- 
1/86,000 inch. ing. It worked. No more condensation 

“Gluttons for this general type of on the mirror in the morning Best of 

«nasochism will fun* in the same volume all, we found that it greatly reduced the 

of Glazebrook a 10-pagc article on 4 Dif- tendency of the silver to tarnish. We 

traction Gratings, the Manufacture and have kept a silvered mirror in good con- 

Festing of/ by Dr. J. A. Anderson, dition for five years by this method, and 

\sked how the two jobs, the 48" circle the telescope was in regular use, in town. 

*nd the construction of a ruling engine. About half an inch of lye in the bottom 

vould compare in difficulty. Dr. Anderson of a peanut-butter jar will protect a 

stated that the ruling engine job would 12" telescope for a week or more, in rainy 

be far more difficult, since so many more weather; much longer in dry weather, 

factors enter into it—not alone equality If neglected, it will continue to absorb 

•rf spacing, but length and parallelism of moisture until the solution is about an 

grating lines fr inch deep. When the jar accumulates 

End of “A.T.M.A” supplementary too much water we throw the lye away.” 

note. . Lye costs about 15 cents a pound, at 

This is not to say that the circle job a grocery store, caustic soda (chemically 

is easy, and similarly for the big worm pure) costs about 15 times that much; 

wheel job, but only that the ruling engine and the one is about as good as the other 

job is super, hyper, ultra. The other for this. Keep it off the mirror—silver or 

jobs are merely super, hyper. aluminum—and off the hands. 
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they can succceefnlty fill all require* 
meats. 

Th« only book b an d on tha tinny 
Syatwn i* Frederick Kuhn*’, 

“THE FINGER PRINT 
INSTRUCTOR” 

In this 182-page book, written by c 
noted finger print expert who was 
for many years in the Bureau of 
Criminal Investigation. New York 
Police Department, will be found 
complete instructions on every pheee 
of the work from taking the prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details dear. 

Used by many governmantal and 
industrial personnel departments 
and by the FJU. 

$4*25 postpaid 
New 1942 Printing 
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AIR NEWS 
SCORES AGAIN 

W HEN Brazil declared war on the 
Axis and the United States rushed 
44 bombers to our good neighbor, reader* 
of AIR NEWS had only to consult theii 
current issue for a complete and analytical 
article on “Brazilian Air Power/ 4 
When the Nazi war machine moved into 
Russia, almost every commentator and 
publication in the country prophesied an 
early German victory. But AIR NEWS 
adhered to the unprejudiced facts in its 
possession, predicted that the Red Ail 
Force would be at least a match for the 
Luftwaffe. 

When authentic drawings, photographs 
silhouettes and specifications on the Jap 
Zero were published in the United States 
they appeared first in AIR NEWS. 

These are only a few of the scoops thai 
AIR NEWS has scored during its first 
eighteen months of publication. There are 
more to come, and you won't want to mis* 
them. 

AIR NEWS is on sale at most news¬ 
stands, but to be sure of not missing a 
single issue, fill out and mail this coupon 
today I 
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I 545 5th Ave., New York 
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HUM .tnd MAHI t 
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i Mill Cfll'K T H HI F 
SOtMKI s MiHACCU 



j HtiV» our pltdg#. You •xom- 
ln» th« pip#, smok* it with *h« 

__I tobaccos, anjoy It. If you do- 

ddo our claims don't moasuro up 100%, koop 
pip# and tobaccos ... and w# roturn your monoy 
III full. Sptod your erdor on tho way today to 9#t 
la an this. Dollar bill, chock, monoy-ordor or 
stamps will do ... and you'll got ontiro combina¬ 
tion without furthor oast. Or, sond potiny post 
cord and pay postman $1.00 plus 18c C.O.D foo. 

LEONARD TOBACCO COUP. 

1M4 MIT IMl Si, NEW YNK, N. Y. 


CURRENT BULLETIN 
BRIEFS 


{The Editor wiil appreciate it 
if you will mention Scientific 
American when writing for assy 
of the publications listed below.) 


Permutit Zeolite Water Softeners 
and Ion-Exchancers is a 16-page * 
illustrated bulletin which deals with the 
troubles caused by hard water in many 
industries and describes in considerable 
detail a complete line of equipment for 
softening such water in any needed quan¬ 
tities. Request bulletin No. 2386. The 
Permutit Company, 330 West 42nd 
Street, New York, Nexv York.--Gratis. 

The Future of Air Transportation is 
an eight-page mimeographed folder 
which provides a broad survey of current 
developments in the field of air cargo 
transportation and outlines the potentiali¬ 
ties of this part of the aviation industry 
in peace-time years. Estabrook & Com¬ 
pany, 40 Wall Street, New York, New 
York. — Gratis. 

Industrial Diamond Tools is a four- 
page illustrated folder which gives gen¬ 
eral information on industrial diamonds 
and their characteristics, on where they 
are produced, and on a series of wheel- 
dressing tools. Christensen Diamond Tool 
Company, 3683 East Willis, Detroit, 
Michigan. — Gratis. 

Machining Alcoa Aluminum is a 48- 
page booklet for those who are inter¬ 
ested in this particular subject for im¬ 
mediate use as well as for planning for the 
future. Request this booklet on your com¬ 
pany letterhead. Aluminum Company of 
America, Pittsburgh, Pennsylvania .— 
Gratis. 

Plastics is an eight-page booklet illus¬ 
trating and describing the manufactur¬ 
ing process, compression molding, and 
uses of phenolic plastics and resins. Given 
also is a brief review of recent books and 
suggestions as to sources for further com¬ 
prehensive study of the subject. Dures 
Plastics & Chemicals, Inc., North Tona- 
wanda, Netv York. — Gratis. 

Patents, Congress and The Nation, 
a statement by the Boston Patent Law 
Association, is a 12-page pamphlet pre¬ 
pared to place before interested people 
the facts of the attack on our patent 
system which has been fomented by a 
group of men who apparently have a very 
slight appreciation or understanding of 
the value and benefits of the system. The 
Boston Patent Law Association, Boston, 
Massachusetts. — Gratis. 

The Observer's Handbook for 1943 
contains data on the planets and other 
astronomical phenomena, month by 
month; also lists of double and multiple 
9tars, four star maps, an ephemeris of the 
Sun, times of moonrise and moonset for 
every day of the year for four selected 
latitudes, and miscellaneous astronomical 
data to the extent of 80 very useful, prac¬ 


tical pages. Most amateur astronomers 
obtain this booklet each year. Royal 
Astronomical Society of Canada, 198 Col¬ 
lege St., Toronto, Ontario, Canodo.~~2$ 
cents. 

75,000 RPM At Your Fingertips is a 
four-page folder describing a new air- 
driven grinding wheel which turns at that 
speed. The wheel is designed for use by 
die makers, industrial model builders, 
machinists, and so on. Onsrud Machine 
Works, Inc., 3900 Palmer Street, Chicago, 
Illinois.—G ratis . 

Combustion Efficiencies As Related 
To Performance of Domestic Heat¬ 
ing Plants is a 30-page booklet con¬ 
cerned with all phases of the subject of 
its title, and with definite types of fuel. 
The text is supplemented by a number 
of pertinent charts and tables. University 
of Illinois Bulletin No. 42, Circular Series 
No. 44. University of Illinois, Urbana, 
Illinois.—40 cents. 

Hand-Firing of Bituminous Coal in 
the Home, by Kratz, Fellows, and 
Miles, of the Engineering Experiment 
Station at the University of Illinois, offers 
practical suggestions to householders who 
have been forced to change from smoke¬ 
less fuels to bituminous coal in the same 
equipment. University of Illinois, Urbana, 
Illinois.—25 cents. 

A Guide To Better Bearing Lubrica¬ 
tion is a 28-page booklet, illustrated 
with a number of drawings and charts, 
which treats the functions of lubrication, 
oil lubrication, recommended viscosities, 
circulating systems, grease lubrication, 
grease supply systems, and so on, for 
ball and roller bearings of various types. 
Particularly stressed are those features 
which, coupled with lubrication, insure 
longer life for machinery. SKF Indus¬ 
tries, Inc., Front Street and Erie Avenue, 
Philadelphia, Pennsylvania. — Gratis. 

Keep 'Em Working is a 46-page illu¬ 
strated booklet essentially designed to 
aid owners of Caterpillar products in 
getting the most out of their machines. 
It goes into considerable detail on the 
care and maintaincnce of such equipment. 
Request Form No. 7609. Caterpillar 
Tractor Company, Peoria, Illinois .— 
Grafts. 

Sil-Fos and Easy-Flo is a 16-page bul¬ 
letin, illustiated with a large number 
of photographs giving details of a low- 
temperature brazing method using silver 
alloys. This method can be applied to 
ferrous, non-ferrous, and dissimilar met¬ 
als, with speed and economy as important 
factors. Handy & Harman, 82 Fulton 
Street, New York, New York.—30 cents. 

Reply To Bewilderment, by A. W. 

Robertson, is a 16-page discussion of 
democracy and the nature of wartime 
leadership. The text is the answer to a 
letter received by the author, in which a 
request was made as to the definition of 
the duties of patriotic Americans. West- 
inghouse Electric & Manufacturing Com - 
pany, 306 Fourth Avenue, Pittsburgh, 
Pennsylvania. — Gratis. 
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